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General View of North Substation and Surroundings, Showing 66,000-Volt Tower Line in Right Background. 


North Substation of Duquesne Light 
Company, Pittsburgh 


Outdoor Substation in High-Voltage Loop Around Pittsburgh 
Proves Economical and Dependable—Used for Feeding 22,000- 
Volt Lines from 66,000-Volt Network and Sectionalizing Latter 


OTABLE among the electrical installations built 
N for permanent service during the war is the 

North substation built and designed by the 
Duquesne Light Co., of Pittsburgh, Pa. This is an 
outdoor installation located in the open country a short 
distance north of Pittsburgh, in Ross township, Alle- 
gheny county, Pa. It forms part of a 66,000-volt 
transmission system which connects with substations 
now built and other substations to be built, all of 
which will form a loop around the city of Pittsburgh. 
This particular substation, during nearly two years of 
operation, has proved rugged, efficient and reliable. 
Its record in this regard shows that outdoor sub- 
stations can be made an economical and dependable 
part of extensive central-station networks in suburban 
districts of large metropolitan cities. 

A fair idea of the topography of the district where 
North substation is located is gained from the two 
large illustrations herewith. The site was selected 
where at least the main part of it is fairly level and 
permits of easy installation of additional equipment in 
the future. In the initial installation provision is made 
for one 66,000-volt line, three main stepdown trans- 
formers and three 22,000-volt outgoing feeders. The 
plans provide. for the ultimate installation of another 
66,000-volt transmission line, three additional main 
transformers with a spare unit, and five other 22,000- 
volt feeders with necessary breakers and other auxil- 
iaries. The complete layout, present and ultimate, is 





shown in the accompanying single-line diagram on 
which future additions are indicated by dotted lines. 

Main line transformers of the self-cooled, radiator 
type are used. Each has a rated capacity of 4166 kv-a 
and they are designed for.a voltage of 66,000 on the 
primary side and 22,000 or 11,000 on the secondary. 
The secondary winding is so designed that voltages of 
22,000 and 11,000 can, if desired, be supplied simul- 
taneously. Under these conditions the transformer 
can give a rating of one-third normal kilovolt-amperes 
at 11,000 volts and two-thirds normal kilovolt-amperes 
at 22,000 volts. 

Numerous difficulties were met in hauling the first 
of the three big transformers to the site from Millvale, 
where they had been brought by railroad. With the 
special haulage truck these units each weighed nearly 
28 tons. Twelve heavy draft horses and the com- 
pany’s big electric truck had quite a task negotiating 
the hilly roads between Millvale and the substation 
site, the load lurching away from control on several 
occasions and sinking deep into the roadway. By 
means of block and tackle and the motor-driven winch 
on the electric truck; the load was finally moved from 
the stalled places. Profiting from the experience gained 
in moving the first unit, the two, othérs were moved 
without mishap. 

Oil circuit-breakers of the: electrically operated 
automatic overload type are used for the control of 
the power on both the 66,000 and 22,000-volt sides. 
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Those on the primary side are of the GA type and are from the company’s Brunots Island generating station 
mounted directly on the concrete foundations. One is and the other section runs on to Cheswick. 
used as a main-line breaker, while two others are used Five sets of electrolytic lightning arresters are 
selectively in cutting the transformers in or out. On _ used, with auxiliary horn gaps, choke coils and dis- 
the secondary side, there is a breaker of the GB type connecting switches. Two sets are connected with the 
; boa 66,000-volt line, one being at the east end of the 
66,000-volt bus and connected with the line section at 
that end, and the other correspondingly located and 
connected at the west end. The other three electrolytic 
arrester sets are connected to the 22,000-volt outgoing 
feeders. For each set of electrolytic arresters there 
is an auxiliary set of horn-gap arresters, choke coils, 
disconnects, etc. 
Steel framing is used throughout for the support 
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The 66,000-Voit Incoming Line With Kickoffs, Lightning Ar- 
resters, Choke Coils, Circuit-Breakers and Disconnects. 





on each of the three 22,000-volt feeders, the breakers 

being mounted on pipe framework resting on the con- | 

crete foundation. Control and Protective Apparatus for the 22,000-Voit 
The substation, in addition to its transforming and Outgoing Lines. 

distribution functions, serves as a lightning-arrester 

and sectionalizing station on the 66,000-volt line, the of all overhead apparatus, ample provision having 

station being so connected to the line that a section of been made for anchorage and bracing. Concrete foun- 

the latter forms a 66,000-volt station bus. By means dations are provided for the legs and main columns 

of switching equipment located at each end of the bus, of the framework and for the support of all trans- 

either the eastern or western section of the line may formers, circuit-breakers and lightning arresters. 

be disconnected from the station and the other sec- Immediately adjoining the outdoor equipment is an 

tion. One: section of the high-voltage tower line comes attractively designed ‘small brick building for housing 
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Another (Nearer) General View of North Substation, Showing Initial Installation of Three of the Big Transformers and Sub- 
station Building at Right. ; 
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of the office, meters and such other accessories and 
equipment as must be kept indoors. A battery-operated 
system is installed whereby the outdoor circuit-break- 
ers are remote-controlled. 

The transformers, oil circuit-breakers and elec- 
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Single-Line Diagram of North Substation—Dotted Seales Show 
Future Extensions. 


trolytic lightning arresters were furnished by the 
Westinghouse Electric & Manufacturing Co. Horn- 
gap arresters and certain other parts of the equipment 
were supplied by the Railway & Industrial Engineer- 
ing Co. 





THE BRITISH LAMP AND FIXTURE SITU- 
ATION. 


The Illuminating Engineering Society of England 
at its first meeting for the season held in London on 
Nov. 25 had a demonstration of Pointolite lamps by 
P. Freedman, of the Ediswan laboratory, and-an ex- 
hibition of a new form of illumination photometer by 
Haydn T. Harrison. The Sheringham daylight lamp 
was exhibited by L. C. Martin. This lamp or lamp 
attachment makes use of a: ‘colored reflector for cor- 
recting the distribution of energy in the spectrum of 
the artificial source. It was originally founded on the 
invention of G. Sheringham, a well-known artist who 
used simple colored reflectors or shades with artificial 
sources and found the quality of the light for painting 
greatly improved. The possibilities of the system have 
been to some extent worked out by Mr. Martin, the 
requisite distribution of colors being calculated on 
spectrophotometric measurements on opaque pigments 
made by means of Abney’s color-patch apparatus. It 
is necessary in general to make use of arrangements 
to reflect the whole of the light from the colored sur- 
face, thus producing a type of indirect lighting unit 
which should have great possibilities in connection 
with shop-window lighting and many other commer- 
cial industrial] uses. 

A report was submitted to the meeting by the 
Committee on Progress in Lamps and Fixture Appli- 
ances, reviewing the present position of the metal- 
filament lamp and fittings (fixture) industry. The 
supply of lamps was shown to be rapidly improving 
after war-time difficulties and the production was now 
approximately equal to the consumption but it had not 
been possible to accumulate stocks in addition to meet- 
ing the demand. This may be possible within six 
months. It is anticipated that in the near future the 
whole of the British lamp manufacturers’ require- 
ments of glass bulbs will be met by home production, 
largely due to the adoption of automatic machinery 
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for making bulbs and tubing. There are adequate 
supplies of drawn tungsten wire for filaments. Dur- 
ing the war it was practically impossible to obtain 
argon (for the manufacture of lower wattages of gas- 
filled lamps) in England, but this difficulty has been 
overcome and adequate supplies are available. 

When the new scheme of house building comes 
into operation the demand for metal- filament’ lamps 
will greatly increase. 

The situation with reference to the supply of 
fittings scientifically designed has not been satisfac- 
tory, especially fittings for use in conjunction with 
gas-filled lamps. The manufacturers have lately been 
able to get to work designing and producing lanterns 
suitable for use with such lamps but shortage of the 
necessary globes was one of the chief difficulties. The 
committee expressed regret that there is not a supply 
of scientific fittings or reflectors for the smaller sizes 
of gas-filled lamps particularly for shop lighting. In 
several of the foregoing cases, it will be observed, the 
underproduction of glassware in England has mili- 
tated against rapid progress. 





WEST VIRGINIA POWER CO. TO MAKE 
CONSIDERABLE PLANT EXTENSIONS. 


In connection with extensive construction work to 
be inaugurated by the Kentucky & West Virginia 
Power Co., 30 Church street, New York, plans are 
being prepared for the erection of large electric power 
stations at Logan, Sprigg, W. Va., and Pikeville, Ky. 
The work in the Logan district will, it is estimated, 
cost: approximately $2,500,000 to extend over a period 
of two years, at which time the plant will have a 
generating capacity of 78,000 kw. The plans include 
extensions in the turbine room to allow for the in- 
stallation of two 15,000 kw. capacity turbines with 
condensing equipment; the construction of a large 
boiler plant, etc., construction of a new 88,000-volt 
transmission line covering about 75 miles; as well 
as extensions in its 44,000- and 33,000-volt distribut- 
ing systems covering about 100 miles, the 88,000-volt 
line to be used for tying in with the plants at Sprigg, 
Hazard, etc. A new 3,000-kw. turbine and surface 
condenser will be installed at the Sprigg plant, and 
plans have been prepared for the erection of a new 
addition to the outdoor transformer station. At Pike- 
ville, it is proposed to install a new 10,000 kv-a. step- 
down transformer station, plans for which are now in 
process of formation. R. E. Breed, 30 Church street, 
New York, is president; Francis R. Weller, Hibbs 
building, Washington, D. C., is consulting engineer 
for the company in charge of the work. 





LONG TRANSMISSION LINE UNDER CON- 
STRUCTION IN CANADA. 


A transmission line from Winnipeg to Portage la 
Prairie is under construction at the present time. This 
line will be 60 miles long, will use steel towers and 
will have an ultimate capacity of 20,000 kw. The 
immediate installation is of one circuit of No. o 
aluminum cable which is estimated to carry 5000 kw. 
at 66,000 volts with a 3% drop in voltage at Portage 
la Prairie, or 10,000 kw. with 15% voltage loss. The 
second circuit will be installed-as soon as the demand 
for power warrants it. The estimated cost is $4600 
per mile, which includes substations at Winnipeg and 
Portage la Prairie. As it follows the highway, no 
right-of-way was purchased except at a- few points 
where the line is on private property. 
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Central-Station Rates in Theory 
and Practice 


Concluding Article—Appraisal in Rate Cases—Questions In- 
volving Valuation of Physical and Intangible Property of the 
Utility—Operating Expenses, Depreciation and Rateof Return 


By H. E. EISENMENGER 


(Copyright, 1919, by Electrical Review Publishing Co., Inc.) 





This ts the twenty-fifth and last article of this series which began in the issue of July 12. 


The series has consisted 


of six main parts as follows: Part I—The Cost of Electric Service; Part 1I—The Price of Electric Service; Part II— 
Systems of Charging; Part IV—Rate Analysis; Part V—Accuracy of Rates; Part VI—Public Utilities and Public Regulation. 


There were also sixteen inserts of supplementary matter. 


These articles have attracted so much favorable attention on the part of companies, individuals and commissions inter- 


ested in electric light and power rates that it has been decided to republish them in book form in the near future. 


announcement of the book will be made in an early issue. 


Detaled 








PART VI—PUBLIC UTILITIES AND PUBLIC REGULATION—Continued. 


CONTRIBUTED BY S. F. WALKER, 
Formerly Associate Editor of Rate Research. 


III. Procepure 1N Rate CAsES—CONTINUED. 
PHYSICAL PROPERTY OF THE 
UTILITY. 


INVENTORY OF THE 


HE first step in making an appraisal is to make 

a complete inventory of the physical property. 

In this connection a number of matters may 
come up for decision in determining what property to 
include. 

Donated Property.—Often a certain part of the 
properties used and useful to the furnishing of the 
service has been donated. For example, land has been 
donated to induce street railways and railroads to fur- 
nish service over a certain route. The question of 
whether or not donated property should be included 
in an appraisal for rate making has been variously 
decided, but the rule has been, unless there are certain 
modifying circumstances, to include all properties 
however acquired that are now used and useful to the 
furnishing of utility service. 

Service Paid For by Consumers.—When public 
utility companies were first established it was cus- 
tomary to require consumers to furnish their own 
service connections. Where this has been done, com- 
missions in making valuations have sometimes held 
that the value of such services should not be included, 
that the customer having paid for the property should 
not be made to pay a return to the company on the 
value of that property. But usually the customers 
who furnished the property will not be the ones 
affected by the rates to be established in the case. The 
records do not always show just what services were 
furnished by the customer and what by the company. 
The commissions have usually included this property, 
holding that the ownership is in the company the same 
as in the case of gifts and the manner of its acquisi- 
tion, having belonged to a period prior to regulation, is 
one with which the commissions are not concerned. 

Discarded Property.—Discarded property, such as 
may be found in any utility system due to construction 
of a larger property than later developments in the 





community justified, or more often due to the con- 
solidation of competing properties, is another matter 
for consideration. It has generally been conceded that 
such discarded property must be included until pro- 
vision-can be made for its gradual amortization in 
cases where the investment in such property has been 
made in good faith and with a reasonable exercise of 
judgment to best serve the interests of the community. 

in one case where the property under investigation 
was the result of consolidation of a number of com- 
peting companies the Pennsylvania Public Service 
Commission refused to allow the value of parallel 
lines and duplicate equipment in the rate base, but in 
reviewing the Commission’s decision the Supreme 
Court pointed out that such holding was not in public 
interest. The court said: 

“If the utility companies in organizing into one 
operating plant a number of smaller ones must be 
deprived of a fair return on the value of the proper- 
ties purchased and are also limited to the reduced cost 
of operation by reason of such consolidation, it is 
evident that the more practical way should be to per- 
mit the companies to remain separate operating 
concerns. 

“The public is entitled to a fair benefit from every 
such move made by a utility concern and where they 
assemble a number of plants with separate overhead 
and operating charges into one plant with one over- 
head charge and one or more operating plants, while 
the operating plant of some of the separate units may 
be rendered useless, still the new concern has paid for 
it, and the capital was originally and is now invested 
on its account. Investors could not be inducd to traffic 
in such an unsatisfactory and unstable security, where 
the risk is not failure by reason of operation, but 
failure through confiscation. The benefit that should 
come to the public is through the reduced cost of 
operation; but the value of the dismantled plant 
should not be taken from the books as a capital charge 
until such time through sale, or other equitable ar- 
rangement, stich value has been reamortized. So, too, 


























Po POT oT 
’ 








December 27, 1919. 








ELECTRSCAL'’ REVIEW 1049 





with respect to the parallel lines in question.” (Ben 
Avon Borough et al. vs. Ohio Valley Water Co. 
Decision of Supreme Court of Pennsylvania, Oct. 8, 
1917.) , ; 

Paving Over Mains——In making an estimate of 
the cost to reproduce a, property, allowance has not 
been made for the cost of paving over mains where 
the history of the plant shows that the mains were 
laid before the streets were paved. Such costs would, 
however, have to be reckoned with in a true estimate 
of reproduction of the property as of the present time. 

Unit Prices—To the list of properties included 
in the complete inventory unit prices are applied. The 
determination of unit prices depends upon whether 
the basis of the valuation is original cost, present 
value or some reproduction value. Usually to de- 
termine a fair value for rate-making cases, the unit 
prices used represent an average of prices over a 
period of years (in most cases five years is taken). 
[he sudden advent of present high prices of ma- 
chinery and equipment of all kinds has led commis- 
sions to postpone the making of valuations “until 
prices and times are normal,” and in fact this marked 
tluctuation in unit prices has been a factor in reach- 
ing the conclusion that complete valuations are not 
essential in a rate case. 

Overhead Charges.—To the property cost obtained 
by the application of prices to the item of property 
in the inventory is added, usually as a percentage 
allowance, an amount to cover overhead charges— 
that is, costs which are attached to the construction 
of the property as a whole and not included in unit 
prices—such costs as promotion, legal expense, engi- 
neering, incorporation and organization, interest dur- 
ing construction, early experimental work, contrac- 
tor’s profit, costs of piecemeal construction, contin- 
gencies, and allowances for possible omissions in in- 
ventory. 

INTANGIBLE ELEMENTS OF VALUE. 


In addition to the determination of value of tangi- 
ble property, consideration must be given to intangi- 
ble values, principal of which is going value. 

Going Value is the value which is added to a 
property by the fact that it is a going concern. In 
some cases the commission has not made a separate 
determination of going value, holding that a property 
with an attached business is of more value than the 
property without such business, and stating merely 
that the property has been valued as a going concern. 

Other commissions have made a definite addition 
as a percentage of the physical value or as a separate 
sum for this element. The estimate has been based 
upon the actual or estimated cost of developing the 
business, including costs of soliciting the business 
and deficits in earnings during development of the 
business. The objection to this method is that an 
unprogressive company slow in attaching business 
would have a greater going value than a more progres- 
sive company. Adjustments can be made to a reason- 
able amount, however, or an estimate may be made 
of the’ cost to reproduce the business just as an esti- 
mate is made of the cost to reproduce the physical 
property. 

Both courts and commissions have varied widely 
in the treatment of this intangible element, consider- 
ing it as a value in one case and as a cost in another. 

Considered as a value, the authority may hold that 
a plant which has an established business is clearly 
of greater value than an fdentical property without 
an established business and where it has not been 


shown that it is possible to secure sufficient patron- 
age to make a success of the undertaking. It is often 
added as a conclusive argument on this point that any 
buyer would pay more for the plant and going busi- 
ness than for the plant without such business. 

Considered as a cost, the authorities have pointed 
out that a business can not be secured without ex- 
penditure of time and money. On this basis, as stated 
above, an allowance may be based on deficits in earn- 
ings during the period of business development, or 
the company may show what it costs to connect a 
new customer, including such costs as advertising and 
soliciting new business and the attention necessarily 
given to the prospective customer in acquainting him 
with the adaptability of the service to his needs, 
proper use of the equipment installed on the cus- 
tomer’s premises, and similar considerations. This 
cost per customer is then multiplied by the number 
of customers attached to the going concern at the 
time of the valuation. 

Good Will.—Going value is not the same as good 
will, which is recognized as an element of value in 
competitive undertakings where the patronage can be 
built up and a business given value by securing the 
good will of the customers. Good will has never 
been included in a valuation of public utility prop- 
erty, although the element is a factor in such under- 
takings. A public utility which has the good will of 
a community will develop faster, get more business, 
have less controversial expense, and to that extent be 
more valuable. 

Franchise Value.—While the cost of securing a 
franchise which the company has actually borne in the 
form of a special tax or free service to the munici- 
pality is allowed, no intangible value attaching to the 
right to operate on the public streets is included in 
the rate base on the ground that such right is a grant 
of the public and should not be capitalized against a 
service to the public. 

Working Capital—An allowance should be made 
in the valuation for working capital sufficient to main- 
tain the company’s credit, permit purchases to be 
made at advantageous times and maintain company 
supplies sufficient for efficient and uninterrupted con- 
duct of the business. The amount of working capital 
necessary may be determined in each case by an ex- 
amination of past expenditures, consideration of the 
value of supplies on hand, the tendency toward in- 
crease or decrease in the cost of such supplies, and the 
time and frequency of the company’s collection of bills 
for service rendered. The cash reserve and value 
of supplies is as much a part of the valuation as the 
investment in the property installed, as it represents 
capital used in the interest of the business of the 
public utility and withheld from other investment. 


ELEMENTS OF VALUE GIVEN SPECIAL CONSIDERATION. 
Land.—The same theory or basis of valuation fol- 


lowed in valuing physical property other than land 


is seldom applied to the value of the land. Land has 
perhaps most often been valued at its present value 
estimated by those familiar with real estate transac- 
tions in the community or judged by the value placed 
upon adjacent land. 

The present value of the land is in many cases 
higher than the price paid by the company in acquir- 
ing the land. The amount of the appreciation has 
been considered in some instances as sufficient to 
cover certain overhead charges incurred in connection 
with the purchase of land and as reward for the 
exercise of good judgment in selecting a suitable loca- 
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tion and securing property adapted to the proper 
development of the undertaking. 

If the property is particularly well adapted to the 
public use to which it has been put a special value 
may be allowed as representing that added value to 
the public service, and as a reward for the exercise 
of the business sagacity that saw the possibilities in 
the unimproved land and put it to public service. 


The actual purchase price of the land has been. 


considered instead of present value in some cases 
where the land has depreciated in value. If the pur- 
chase price of the land is known and the property 
values in the community have gone down, the com- 
pany has not been penalized where it appears that 
the investment was made in good faith and with rea- 
sonably good judgment. 

Again in cases where the purchase price of land 
is used, the company may be denied the return on the 
appreciated value on the theory that the property is 
held in public trust and that so long as the land is 
held for that use the purchaser is entitled only to a 
return on the money actually invested. But this prac- 
tice clearly prejudices property in public use as com- 
pared with property held where the owner is free to 
sell at an advantageous price or do what he wishes 
with the property to bring a return on increased real 
estate values. 

Water-Power Rights.—Another matter which has 
received considerable discussion is that of value of 
water-power rights. Some authorities have held that 
such rights should be entered at the original cost of 
acquisition. In electric rate cases a comparison has 
often been made between the cost of operation of the 
hydroelectric property as compared with steam oper- 
ation and a value found by capitalization of the saving 
in operation made possible by the company’s water- 
power rights. 

OPERATING EXPENSES. 


Investigation to determine reasonable operating 
expenses, provision for depreciation and the fixing 
of a proper rate of return are important in any rate 
case and this work has often been passed over lightly 
where the importance of valuation has been over- 
emphasized. 

The Colorado Public Utilities Commission said: 
“In the opinion of the Commission the operating ex- 
pense of a public utility should be as carefully con- 
sidered as the amount allowed for fair value of the 
property of the public utility.” (Suburban Light & 
Power Co. rate case, decided Nov. 16, 1917.) 

Future operating expense, which must be provided 
for in the rate ordered, cannot always be judged alone 
by past records. Allowances must be made for the 
probable trend of material and labor costs. 

An interesting example of rate regulation in which 
operating expense was made an important factor was 
that of the decision of the Oregon Commission in the 
Portland Railway, Light & Power Co. case (decided 
Jan. 5, 1918). The company applied for an increase 
in fares; the employes were asking for an increase 
in wages; and the city was opposed to any increase 
in fares. 

The Commission found that the company was in 
need of relief and it was suggested that the city grant 
a modification of certain paving requirements and 
service exactions which were considered by the Com- 
mission to be unjustly burdensome upon the utility 
service. The decision of the city with respect to 
lightening operating expenses was obtained, and the 
wage disputes were submitted to arbitration before 
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the Commission took up the matter of rate adjust- 
ments. The Commission said: 

“States should so regulate that neither an increase 
in profits to the utility nor lower rates to the con- 
sumers will be given without considering the wages 
of the employes.” 

The reasonableness of salaries paid, the reason- 
ableness of payments of subsidiary companies to a 
holding company for certain service rendered, the 
possibilities for instituting economies in operation, the 
proper maintenance and upkeep of the property, the 
necessity of provision for unusual expenses caused 
by sleet storms, ice jams, or whatever the hazard 
may be to which the particular utility under consider- 
ation is subject, may enter into the discussion of what 
are reasonable operating expenses in any rate case. 

Increase in Operating Expenses-——The sudden in- 
creases in operating expenses of public utilities, due 
to war conditions, have emphasized the need for 
greater flexibility in rate systems to maintain a proper 
relationship between expenses of operation and the 
rate schedules. ' 

Provision for the automatic variation of the rate 
with fluctuations in the cost of fuel became quite 
common during recent times. Coal clauses have been 
adopted by electric and gas companies and have been 
generally approved by commissions, which provide 
that the rates shall be increased or decreased each 
month to correspond to an increase or decrease from 
the price as of a certain date for coal or fuel oil as 
the case may be. 

In at least one case, a company applied to a com- 
mission to extend this automatic adjustment of rates 
to provide for fluctuations in total operating expenses. 
The commission had made a complete investigation 
of the value of the company’s property and operating 
accounts and had prescribed rates for the company’s 
business in 1912. The company recently asked that 
the commission take the rates thus established as a 
base and provide for automatic increase or decrease 
in those rates corresponding to the increase or de- 
crease in operating expenses from those of that date. 
The commission refused to adopt such a radical de- 
parture from former practice under the exigencies of 
the war period. 

However, there has been at least one new adapta- 
tion of this principle which has come to the writer’s 
notice in the form of a wage clause. Starting with 
the rates as of a certain date and the scale of wages 
as of that date, the rate supplement provides for in- 
crease or decrease in the rate for electric service cor- 
responding to the increase or decrease in the scale of 
wages paid to the company’s employes. 


DEPRECIATION. 


As soon as property is constructed depreciation 
must be considered. Ordinary maintenance and up- 
keep costs do not cover the depreciation of the prop- 
erty. In addition to the regular wear and tear from 
operation there may be special agents to be reckoned 
with, such as electrolysis, corrosion, incrustation or 
decay, which are peculiar to the equipment of. the 
different utilities. 

Obsolescence.—Aside from the wearing out of the 
property there is the more uncertain element of obso- 
lescence. Machinery new or in good operating con- 
dition may be hastened on its way to the discard by 
the appearance on the market of a greatly superior 
type of machinery: The-plant and system may also 
become inadequate to meet the demands of the com- 
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munity for service which may require the building of 
a new plant and the abandonment of much of the old. 

Accrued Depreciation—The question of whether 
or not the estimated first cost or reproduction cost of 
the property should be depreciated to correspond to 
the present depreciated condition of the property has 
received much discussion in rate cases. Where the 
deduction for accrued depreciation has been made 
it has been generally decided that the amount of the 
depreciation should be determined by actual inspec- 
tion of the property and not on a theoretical basis 
considering merely the number of years the property 
has been in use. 

It has been contended by the company in many 
cases, that if the property has been efficiently main- 
tained so as to furnish 100%: service no deduction 
should be made for depreciation. In support of this 
view it has been pointed out that a property which has 
been adjusted and in working order is of more value 
than an absolutely new plant from the standpoint of 
quality of service rendered. This claim for unde- 

preciated value has been sustained by the regulatory 
commission in some cases. 

It would seem that the treatment of accrued de- 
preciation is necessarily bound up with the question 
of whether or not the company has, in the past, earned 
sufficient to provide for depreciation, and what sort of 
appropriation the commission will make in the rate 
case for future accruals to a depreciation fund. 

Depreciation Funds.—Considering the inevitable- 
ness of depreciation of property, good business prac- 
tice requires the building up of an adequate reserve 
against the day when the different portions of the 
plant and system must be scrapped and new equipment 
purchased. 

Instances have arisen where large varied proper- 
ties have found that replacements occur with regu- 
larity, the property having struck its gait as is said, 
and that no reserve fund need be carried, the depreci- 
ation allowance simply appearing as an enlarged up- 
keep or maintenance cost, but in most properties a 
depreciation reserve must be provided. 

There are two methods used by commissions in 
creating a depreciation fund, called the straight-line 
method and the sinking fund method. The straight- 
line method calls for the setting aside annually of an 
amount which, at the time of the expiration of the 
life of the property, will be sufficient, without interest 
accruals, to replace the property. 

Applying the other method, the sinking-fund 
method, the amount set aside annually is such that the 
amount together with interest will replace the prop- 
erty. Commissions have discussed the merits of these 
two methods and their adaptation to short-life prop- 
erty, a telephone property, for example, or a com- 
paratively long-life property, such as a water utility. 

No broad general rule can be deduced from the 
holdings of the commissions in this respect, it being 
a matter for determination in each case depending 
upon the life and present condition of the property, 
the treatment of depreciation by the company in‘ the 
past, the maintenance and upkeep of the property 
taken care of in operating expenses, and the holding 
of the commission as to whether or not a deduction 
should be made for accrued depreciation in deter- 
mining the amount upon which the company will be 
allowed to earn a return. 

In determining an adequate depreciation reserve, 
account must be taken of the fact that the trend of 
prices has been upward for a number of years. Where 
replacements have been necessary during the war 
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period an additional burden has been placed upon the 
replacement fund because of the high prices of ma- 
chinery, materials, and labor prevailing. It is not 
always possible to delay such replacements until prices 
are favorable as public interest demands safety of 
service and continuous operation. Allowance for 
depreciation should be liberal so that the company 
may be required at all time to maintain its property 
in good operating condition. 


RATE OF RETURN. 


The rate of return which the company is to be 
allowed to earn in fixing rates is more than interest 
on invested capital. There should be a margin of 
profit as an inducement to capital to continue to flow 
into the public utility industries, and a compensation 
or reward for efficient management and_ skillful 
economic operation. 

Other factors which have been given consideration 
by commissions in fixing rate of return are hazards 
and risks in the business, bond discounts, effect of 
political interference and popular whim, and the neces- 
sity for allowance to cover possible undervaluation of 
the property. 

Attracting Capital—Capital cannot be forced to 
invest in public utilities, but must be attracted in the 
open market by the offer of security of investment 
and an adequate rate of interest. During the war 
period, the utilities have had to compete in a restricted 
market with other industries offering high rewards. 

The California Commission recognized the ad- 
vantages accruing to the public from the adoption of 
a liberal policy in fixing the rate of return. The fol- 
lowing excerpt from the Palo Alto Gas Co. case (Vol. 
2, Opinions and Orders of the Railroad Commission 
of California, pp. 300, 317) has been cited by the 
Commission in subsequent decisions and may be 
quoted as an expression of its policy. 

“The Commission in fixing a rate of return must 
be liberal, lest too strict a policy result in turning 
capital to other fields of enterprise. California needs 
development of public utilities, and this Commission’s 
policy should be a broad and liberal one, so as to 
encourage capital to develop the state by legitimate 
public utility enterprises where needed. The Com- 
mission should be careful not to permit an inflation 
of prices in ascertaining the value of the property of 
a public utility used and useful for the public pur- 
poses; but should be liberal in establishing the rate 
of return on that value.” 

The Michigan Railroad Commission in the Michi- 
gan State Telephone Co. rate case, discussing the need 
of capital in the public utility field, said: 

“It is important, therefore, to the development and 
extension of public service, that the exercise of the 
power of public regulation be such as will not dis- 
courage the investment of new capital in such enter- 
prises. The destruction or serious impairment of the 
value of securities issued by such companies, by un- 
due limitation of rates, would strongly tend to dis- 
courage such investments, and this would result in 
inevitable and serious public injury through the im- 
pairment of the service adequate to the constantly 
expanding needs of the public. The exercise of the 
power of public regulation should promote the confi- 
dence of the public in public service securities, rather 
than constitute a menace to such securities. The 
State does not guarantee public utilities against losses 
nor insure them any specific rate of return upon their 
investment. While costs of operation and mainte- 
nance—costs of new material and labor—fluctuate 
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with changing conditions of production and use, there 
should be some margin allowed to public utilities, over 
bare present costs, and those happenings which can 
be foreseen and estimated with reasonable certainty.” 
(Decision rendered Jan. 30, 1918.) 

The Oregon Public Service Commission, in the 
Portland Railway, Light & Power Co. case, decided 
Jan. 5, 1918, said: 

“If the rates fixed by the Commission, while suffi- 
ciently high to escape condemnation by the courts as 
confiscatory, will yield only a return insufficient to 
attract capital into needed public service, it is the pub- 
lic and not the investor who will suffer.” 

The Illinois Commission in the Chicago, North 
Shore & Milwaukee Railroad Co. fare case, decided 
Sept. 5, 1917, said: 

“Legislation cannot compel the. investment of 
funds in a concern, and only the opportunity to earn 
sufficient to attract investors will avail in obtaining 
support for any enterprise. Without its support the 
enterprise will perish and a community may thereby 
be deprived of a necessary service.” 

Business Risks and Reward to Management.— 
The Illinois Public Utilities Commission in the rate 
case of the Central Iilinois Public Service Co., fixed 
the rate of return, “after giving due consideration 
to the circumstances governing this case, including 
the character of the service, the hazards connected 
with the business, and the cost of securing capital; 
and further taking into consideration the testimony 
regarding the degree of ability displayed by the man- 
agement which was found to compare favorably with 
that shown by other small gas utilities in the state of 
Illinois.” 

The Maine Public Utilities Commission said: 

“The rate of return on the value of the property 
in a rate case must be sufficient to compensate and 
attract money to such undertakings under the condi- 
tions as to business risk, etc., which existed in the be- 
ginning. If the rate of return is reduced from time 
to time as it appears that the risk in that particular 
undertaking in the light of developments was less 
than might reasonably have been expected, or has 
been eliminated by successful management, it would 
practically amount to a penalty for skillful administra- 
tion.” (Maine and New Brunswick Electrical Power 
Co., et al., purchase case, decided Dec. 4, 1917.) 

The Illinois Public Utilities Commission in the 
Union Gas & Electric Co. rate case, decided Jan. 16, 
1918, found proof that the utility had been ably 
directed in its policies and efficiently managed, and 
the Commission said: 

“Where causes of an opposite character have pro- 
duced poor results the Commission has not hesitated 
to conclude it had cause to penalize a utility by reason 
of such poor management. A rule of this kind should 
operate both ways, and it is considered just in this 
case to recognize. in a substantial way, that good 
management should not be penalized but ought to be 
further encovraged. It is realized that a utility can 
very materially control the cost of production in more 
ways than one, and if the expense per unit of service 
is reduced by reason of an increase above the normal 
in the sales per customer and per capita, the company 
should be given some incentive to maintain its good 
record. Any proof that is made of excellence in the 
operation of a utility ought to entitle the operators. 
as wel! as the holders of the securities, to a reward 
for their meritorious work.” 

Undervaluation of the Property.—In the Addison 
Gas & Power Co. case, decided Feb. 28, 1918, the 
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New York Second District Commission estimated that 
the rates prescribed would yield a return equal to 
8.6% of the value of the property, and the Commis- 
sion said: “This is not inordinate in itself, and per- 
mits a small margin to cover any possible undervalua- 
tion of the property.” 

Bond Discount.—In some cases commissions have 
allowed for bond discounts in fixing the value of the 
property by considering it as a necessary cost of build- 
ing up the property, while in other cases bond discount 
has been considered as an interest charge to be taken 
care of in the rate of return. 

The Supreme Court of Pennsylvania, in reviewing 
the decision of the Pennsylvania Commission in the 
case, Ben Avon Borough et al. vs. Ohio Valley Water 
Co., said: 

“Concerning the item of brokerage, the courts and 
commissions of other states have held that discounts 
on securities should be allowed, as utilities, like other 
companies, are not able to make their financial ar- 
rangements without allowing such discount. The dif- 
ference between the amounts derived from the sale 
of its bonds and the amount which the company must 
eventually pay on the bonds has been regarded as a 
part of capital charges for construction. While cor- 
porations should not be permitted to capitalize their 
lack of credit, still, where bonds are sold at a reason- 
able discount and bear a fair rate of interest, such 
disceunt should be allowed.” 

In the Chicago, North Shore & Milwaukee Rail- 
road Co. fare case, decided by the Illinois Public 
Utilities Commission, Sept. 5, 1917, the company sub- 
mitted a valuation of its property to the Commission 
in which an amount was included for bond discount 
during the construction period. The Commission 
said: 

“It is believed, however, that a more equitable 
disposal of the matter of bond discount may be had 
by considering it as a form of interest. Doubtless, 
a utility, by making its interest rate sufficiently attrac- 
tive could dispose of its bond ‘securities at or above 
par, but this basic principle would not be vitiated 
should it choose to fix a lower rate of interest and 
thereby be compelled to dispose of its bonds at less 
than par. The effect has been merely to change the 
rate of return which it provides upon such securities. 
This idea is well expressed by the District of Colum- 
bia Public Utilities Commission, in re Potomac Elec- 
tric Power Co., wherein it is said ‘Bond discount, 
constituting a payment for the use of money, is in the 
nature of an interest payment; that is, it is not a 
proper capital charge but rather an adjustment of the 
interest rate to the existing market conditions and 
chargeable to interest account, and not capital.’ The 
Commission is of the opinion that brokerage and bond 
discount are matters to be considered in connection 
with, and to be reflected in, the rate of return 
allowed; that such costs shouid be made up out of 
income by the creation of a sinking fund or reserve 
sufficient to cover the cost during the life of the bonds; 
and that, therefore, such costs should not in equity 
be considered a part of the cost of reproduction or of 
the ‘fair value’ to be taken as a base for the fixing 
of rates. 

“This Commission is of the opinion that the doc- 
trine thus enumerated is sound and affords a proper 
disposal of the matter of bond discount.” 

Surplus—The wisdom of following a liberal 
policy in the fixing of a rate of return has found 
ample illustration under war conditions. Where the 
companies have been held down to a close margin 
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hardship has been experienced under the increase in 
operating costs which could not be prevented entirely 
by emergency increases. While in the case of other 
properties it has been possible to tide over the period 
of high costs to some extent by the surplus built up 
under more normal conditions, commissions in granting 
emergency increases have held that it is impossible to 
maintain the rate of return earned previous to the 
war period and have held that the hardships must be 
borne jointly by the public and the utility. They 
have also pointed out that utility rates should not 
fluctuate with every rise and fall in costs. The steady 
rate level cannot be maintained by the company in a 
period of high costs unless a surplus has been built 
up in a preceding period, and if such surplus is not 
sufficient a portion of the loss in net earnings during 
the period of high costs may be spread over the years 
following a reduction of operating costs to normal. 

The Oregon Commission in the Portland Railway, 
Light & Power Co. case, decided Jan. 5, 1918, said: 

“Under state regulation of rates no utility is per- 

itted to earn a surplus during good times by which 
to carry itself over the lean years which may lie 
head of it. Rates must at all times be kept down in 
conformity with the value and the cost of service 
rendered. Justice, therefore, requires that when costs 
go up, rates should do likewise. * * * No starved 
horse ever pulled a heavy load. The utilities have 
heen deprived of the power to make unjust profits. 
They must alse be protected against unjust losses. 
[f a utility is driven into a position where its credit 
is impaired and it can obtain money for operations 
and extensions only at unreasonable cost, the public 
must share the loss.” 

However, some commissions have adopted a policy 
of providing for the building up of a surplus in the 
rate of return, to provide for unforseen contingencies 
and to guard against the necessity of adjusting the 
rate to correspond with every fluctuation in price. 
lor example, in the case, City and County of San 
Francisco vs. Pacific Gas & Electric Co., decided by 
the California Railroad Commission, Oct. 8, 1917, the 
Commission said : 

“In permitting this return, we do so with a frank 
realization that it allows a liberal margin over the 
cost of money. We are animated in doing so, not 
merely by a desire to be fair to the company, but also 
in part by the uncertainty as to whether the price of 
fuel oil will not further advance and by the desire to 
create a margin of profit which will take care at least 
for a time, of such further advance, if it occurs.” 


(THE END.) 





NORTHWEST PLANTS FOR FIXATION OF 
ATMOSPHERIC NITROGEN. 


The American Nitrogen Products Co., of Seattle, 
\Vash., is now operating two plants in the Northwest 
for the production of nitrites and nitrates from the 
nitrogen of the atmosphere. The first plant, which 
las been in use most of the time during the last two 
ears, was built in Nisqually canyon, at La Grande, 
\Vash., and has a capacity of 125 tons of product per 
month. Electrical energy is derived from the munici- 
pal hydroelectric plant of Tacoma. The second plant, 
having a-capacity of 100 tons per month, was built at 
Vancouver, B. C., and was completed in November 
of this year. Electric power for this plant is supplied 
by the British Columbia Electric Railway Co. In each 
case the nitrogen plant was constructed in close prox- 
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imity to the power plant to obviate the expense of 
building and maintaining transmission lines. 

Energy for the electric arc, in which nitric oxide 
is produced by the combination of nitrogen and 
oxygen of the air, is conducted into a double-tube fur- 
nace, from both ends, at 6600 volts. Air is forced 
into these tubes by motor-driven fans, entering at the 
center. This volume of air, on entering the furnace, 
is forced toward both ends and into the field of the 
electric arc in which heat is generated at 5400 deg. F. 
The space between the inner and outer walls of the 
furnace is kept full of flowing water to prevent the 
destruction of the tubes by intense heat. The nitric 
oxide product passes from the furnaces to a cooler, 
thence to a vat in which dissolved soda ash and the 
nitric oxide are combined to form a nitrite solution. 
This nitrite solution is held in the vats about 8 hours, 
after which it is drawn off into cooling trays where 
evaporation of the water takes place, resulting in a 
nitrite product, which after being dried is in the form 
of a white powder. In the Vancouver plant nitric 
acid is produced. 

The processes by which nitrites are produced are 
applied, with only slight variations for the production 
of nitrates. But for the industries in which those 
products are required about 96% of the demand is 
said to be for the nitrite, 

It is intimated that this company may erect hydro- 
electric plants to meet plans for a much heavier pro- 
duction and that water-power rights have been ac- 
quired with that purpose in view. 





EXCELLENT RECORD MADE BY ELECTRIC 
INDUSTRIAL TRACTOR. 


Herewith is an illustration of the first electric fac- 
tory tractor operated at the big Akron, Ohio, plant 
where Goodyear tires are made. For six years this 
truck has been operated in Department 150B and has 
traveled approximately 180,000 miles. 

The outfit hauls a load of 3,100 Ibs. on each trip, 





Electric Tractor That Has Traveled About 180,000 Miles in 
Hauling Tires About Large Goodyear Plant. 


making a trip once every four minutes about the de- 
partment. In one eight-hour shift it pulls over 200,- 
ooo Ibs. of tires and cores, doing the work that it 
formerly took 25 men to do. 

In all, there are 25 electric trucks and tractors at 
the Goodyear works. The three types used are the 
self-loading truck, the tractor and the flat freight 
truck. 
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Thermal Conductivity of Insulating 
and Other Materials 


Outline of Method of Carrying Out Tests—Tabulated Re- 
sults of Thermal Conductivities—Summary of the Results 


HE thermal conductivity of materials is impor- 

tant because it determines the ability of the mate- 

rials to absorb or dissipate heat. In a paper 
entitled “The Thermal Conductivity of Insulating and 
Other Materials,” presented before the New York 
meeting of the A. S. M. E. this month, T. S. Taylor 
Westinghouse Research Laboratory, described a large 
number of tests carried out to determine the thermal 
conductivity of a large number of insulating materials. 
The tests were very extensive and considerable effort 
was made to obtain accurate data. The data obtained 
is given in the accompanying table. 

The thermal conductivity was determined by what 
the author terms a “thermal meter.” This is shown 
in the diagrammatic sketch to consist essentially of an 
electric heater H constituting two hot equitemperature 
surfaces or sources of heat and two cooling chambers 
E, E (one on either side of the heater) or cold con- 
stant-temperature surfaces. The heat generated in H 
passed laterally through the samples J, J, of a given 
material to the cold reservoirs E, E. The heater was 
made from two disks of soapstone 9 ins. in diameter 
and 3 in. thick. Each disk had a spiral groove of 
3/16-in. pitch cut in one face. A heater wire of 
No. 21 constantan, was wound and cemented securely 
in the groove of each disk and then the iron disks 
were cemented together with the sides containing the 
heater wire adjacent. The two heating elements in 
the two disks were joined together at the center by 
means of a peg in one disk being pushed into the 
spring contact in the other. Potential leads were 
brought out from each heating element at points 2 ins. 
from the centers.. It was later found that potential 
leads fastened to the heating elements at the points 
where the wire started in the outer terminals of the 
spirals served equally well, since the temperature co- 
efficient of resistance of the constantan wire is very 
small and furthermore the temperature of the heater 
was constant over its entire face. Extra turns of wire 
were wound around the outer edge of the heater in 
order to prevent the loss of the heat generated in the 


heating element proper through the edge of the heater... 


After several trials it was found that this procedure 
gave a heater which in use had a very constant tem- 
perature over its two faces, even up to the outer edge. 

Two samples of the material to be tested were 
always used, each being 9 ins. in diameter and from 
0.1 to 0.75 in. thick, depending upon the nature of the 
material. One sample was placed on each side of the 
heater, /, 7. Extra disks of lagging of the same mate- 
rial of the sample or something else suitable were 
placed on each side of the sample, as shown by the 
shaded portions in the diagrammatic sketch of the 
thermal heater. This made the ultimate drop at high 
temperatures less than it otherwise would have been 
and likewise gave a wider range of mean temperature. 
The faces of the cold reservoirs E, E, constituting the 
cold equitemperature surfaces, were made of heavy 
brass having a diameter of 10 ins. The samples, heat- 





ers and cold reservoirs were held securely together by 
means of bolts extending between these two plates. 
At first strong spiral springs were used around these 
connecting bolts to insure uniform pressure, but it 
was found later that equally satisfactory results could 
be obtained by merely turning down the nuts on the 
bolts till the samples, etc., were drawn tightly to- 
gether. Thermocouples of 5-mm. copper-constantan 
wire were inserted on each side of the samples, /, /. 
under test. Great care was taken in order to insure 
good contact between the sample and the thermo- 
couple junction. Two couples were placed on each 
side of a sample, one at the mid-point and another 
about 1% ins. from the center. The electromotive 
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Thermal Unit Used for Determining Thermal Conductivities. 


force of the couples (the cold junction being always 
kept at o deg. C.) was measured by means of a ther- 
mocouple potentiometer. The current in the heater 
was likewise measured by the same potentiometer by 
measuring the drop through a standard resistance 
placed in series with the heater. The potential drop 
per unit length of heater wire was also measured by 
means of the potentiometer. This necessitated placing 
a high resistance in parallel with the heater and then 
measuring the potential drop across a small fraction 
of this. The current was supplied by a storage bat- 
tery and consequently remained quite steady. The 
cold equitemperature surfaces E, E, were maintained 
so by having water from the tap circulating through 
them continuously. The outer edges of the samples 
and heater were surrounded by felt in order to prevent 
undue loss of heat from the edges of the heater and 
samples. 

By putting vaseline, glycerine, glue, shellac or a 
similar material on the division between two surfaces 
the thermal drop due to such division can be largely 
eliminated. This is particularly true for poor con- 
ductors. 

The thermal conductivity has been measured for a 
large number of materials both across and along the 
laminations. For the poor conductors the ratio of 
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the longitudinal to the transverse conductivity varies 
from 2 for black bias cloth to 54 for mica tape. 

The temperature coefficient of thermal conduc- 
tivity has been measured whenever the experimental 


results justified doing so. 


Of the electrical insulating materials tested, those 
containing mica have in general the better thermal 


conductivity. 


As a thermal insulator soft pine is the best of the 
woods tested and is but little inferior to dark-gray felt. 
The transverse conductivity of iron stampings can 
be increased some three or four times by the insertion 
of some suitable material between the stampings so as 
to make better thermal contact. This is for a pressure 


of about 50 lbs. per sq. in. 


Nothing destroying the 


electrical insulation could be used, however. By using 
something between sheets the ratio of the longitudinal 
to transverse conductivity could be reduced to 20 to 


25 instead of 80 to 100. 


In general, the thermal conductivity of laminated 
products can be ccnsiderably increased by suitable 
impregation so as to get rid of the air film. 

Oil-soaking soft fuller board increases its thermal 
conductivity by about 50%. 

For the best thermal insulation for a given thick- 
ness it would be better to make it up of several thin 
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Graphite— 

N.S heswase dae 1.04 


Powdered. 
through 20 
mesh on 40 
mesh . .0.476 


Powdered, 
through 40 
rear 0.476 


Powdered. 
through 100 
mesh ........0.476 


Lampblack— 
Eagle Brand 
Germantown.0.476 
Cael Bust... 20 0.476 


Iron 
San 


1.26 Trans. 20-100 
1.26 Long. 20 
20-100 
Trans. 20 
20-80 
Trans. 20 
20-100 
Trans. 0 
20-80 
Long. 20: 
20-80 
Trans. 20-100 
Long. 20-100 
Trans. 20-100 
Long. 
20-100 
Trans. 20-100 
Trans... 20-100 
Trans. 20-100 
2.34 Trans. 20-100 
2.41 Trans. 20-100 
2.32 Trans. 20-100 
2.41 Trans. 20-100 
2.43 Trans. 20-100 
2.26 Trans. 20-100 
1.36 Trans. 20 
20-90 
1.19 Trans. 25-50 
1.22 Trans. 20 
20-80 
0.45 Across gr. 20-120 
0.45 Along gr. 30-80 
0.60 Across gr. 20-80 
0.60 Along gr. 40-70 
0.72 Along gr. 20 
0.72 Along gr. 20-80 
0.72 Across gr. 20-80 
0.894 Trans. 22-80 
0.98 Trans. 20 
20-100 
Trans. 20 
20-80 
1.93 Trans. 20 
20-90 
2.49 Trans. 20 
20-100 
2.60 Trans. 20 
Trans. 20-120 
2.87 Trans. 70-130 
Trans. 20 
20-80 
Leng. 40-100 
40 
Trans. 20 
Trans. 20-80 
Trans. 40 
40-100 
Trans. 40 
40-100 
Trans. 40-80 
Trans. 40-100 
40 
Trans. 40-80 
Long. 20 
20-100 
Long. on 
20-100 
0.495 Trans. 30 
20-150 
0.15 an 
30-150 
0.15 Trans. 4A 
40-100 
1.58 at) 
50-130 
0.70 40 
40-100 
0.42 4n 
40-100 
0.48 4n 
40-100 
0.165 4n 
40-150 
0.73 an 
30-150 


6,360 
6,520 


1,270 


41. 200 
39,500 


4.#40 
1.240 
1,470 


4.200 
4.520 
242 
2#2 
208 
242 


149 
175 


105.500 
110,200 


850 
200 


wre 


922 
1,007 


428 
482 


154 
TRA 
285 
298 


44,400 
42,000 


4.920 
1.420 
1,560 


112.200 
117.200 


3.030 
3,400 


980 
1,080 


487 
513 


180 
178 
282 
317 


50 


14 
15 
16 
20 


16 


12 


18 


14 
14 
18 
12 


10 
25 


16 


19 


10 
25 
17 
15 
31 
76 


12 


48 


40 
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sheets rather than of a single sheet. This effect is 
more pronounced the better conductor the material is. 

A layer of dust, say, coal dust, upon the surface of 
a body will increase its internal temperature by 14 deg. 
C. per watt flowing through unit area. 


FRANCE AND BELGIUM USING ASHES AS 
FERTILIZER. 


It has been found that the ashes from glass, iron 
and steel works and allied industries stimulate vege- 
table growth enormously through carbonic acid fer- 
tilization. The technical body working for the restora- 
tion of France and Belgium have found that plant life 
can be spurred by this means to unusual growth. It is 
proposed that ashes from the industries as above 
mentioned be used for refertilizing the devastated 
areas of Belgium and France. 


NOTEWORTHY INSTALLATION OF 33,000- 
VOLT SWITCHING CENTER. 


Features Are Simple Design and Construction, Flexible 
Operation and Neat Appearance. 


The accompanying illustration shows a recent in- 
stallation of a 33,000-volt, 3-phase outdoor switching 
station with one incoming line, one outgoing line and 
a third line to a stepdown substation which supplies 


power to a local load. The features of this installa- 
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33,000-Volt Switching Center. 


tion are that it is free from complicated design or 
operation, insures flexible operation and is of good 
appearance. 

An electrolytic arrester is so connected as to drain 
lighting disturbances from the transmission system. 
The metering equipment is connected to the incoming 
line of the transmission system, and the power taken 
from the high-tension side is thereby recorded; if the 
meter were connected on the secondary side the trans- 
former losses would not be recorded. 
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The three-pole, double-break-per-phase, air-break 
switches are operated from ground level by means of 
remote-controlled interlocking mechanisms which are 
equipped with handles which can be locked in either 
open or closed position. 

The arresters and metering equipment were sup- 
plied by the General Electric Co., the strain and wir- 
ing insulators by the Locke Insulator Co., and the 
air-break switches and choke coils by the Delta-Star 
Electric Co. 


COAL CONSUMPTION BY UTILITIES IN 
CHICAGO AND SUBURBS. 


Investigation carried on previous to the coal strike 
brought out the fact that 3,200,000 tons of coal were 
consumed in Chicago during the year 1918 by utilities 
supplying light, heat and power. 

The Commonwealth Edison Co. consumed 
1,962,960 tons of coal and the Public Service Co. of 
Northern Illinois, which supplies the outlying suburbs 
adjacent to Chicago, with electricity and gas, con- 
sumed 364,970 tons of coal for generating electricity 
and 40,290 tons for producing gas in addition to 
11,601 tons of hard coal, 62,637 tons of coke and 
12,033,258 gallons of fuel oil. The Peoples Gas, Light 
& Heat Co., which supplies the city of Chicago with 
gas, used 194,368 tons of soft coal, 138,979 tons of 
hard coal, and 302,599 tons of coke. In addition it 
used 89,515,690 gallons of fuel oil and 2,573,145 
gallons of fuel tar in gas production. 

in consuming 1,962,960 tons of coal total, the Com- 
monwealth Edison Co. generated  1,490,000,000 
kw-hrs., or an equivalent of about 2.63 Ibs. of coal 
per kw-hr. It should be borne in mind that while this 
result is very good, so far as fuel economy is con- 
cerned, the actual result is really better than at first 
appears, for of the total coal used, not all was used 
for producing electricity. 


VENEZUELAN GOVERNMENT TO ERECT 
LARGE WIRELESS STATION. 


The government of Venezuela advertises for sealed 
bids addressed to Ministerio de flomento de los 
Estados Unidos de Venezuela to be submitted before 
June 30, 1920, and marked (in Spanish) “Bid upon 
wireless telegraph.” 

The station is to be located in the vicinity of 
Caracas. It must be sufficiently strong to communi- 
cate with similar stations in the United States and 
Europe. It must have one installation for emission 
of sustained waves served by high-frequency alter- 
nators and another for the emission of damped waves — 
to communicate with wireless stations not provided 
with the system of sustained waves. 

Alternating, tri-phase electric current now dis- 
tributed at 190 volts and 50 cycles is available, but the 
plant must have a reserve motor generating capacity. 

‘Bids should show the general plan of the installa- 
tion and detailed plans and cuts necessary to give a 
complete idea of the work; a general description of the 
machines and of their operation; time required to 
complete the work and the detailed and total cost. 
The government will pay quarterly, according to the 
progress of the work, reserving 10% of each payment 
until final completion. Bidders must undertake to 
manage and operate the plant for six months after 
completion. Bids should not include the cost of trans- 
mission lines for the current nor of telegraph lines 
to Caracas. 
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Editorial Comment 
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Lessons of Christmas Shopping 


VERYONE is agreed that this year’s Christmas 
E, shopping has exceeded in magnitude everything 

heretofore experienced in this line in this coun- 
try. After the depressing influence of the war and 
the uncertainties of the early months following the 
armistice, which reduced the volume of Christmas pur- 
chases for several years, we have found ourselves 
generally in quite a prosperous condition. 

There has been an unusually large percentage of 
the more expensive gifts bought. Costliness has proven 
of little hindrance and in many cases it has been over- 
come by the plan of partial payments. Not only have 
phonographs, pianos, diamonds, etc., been sold on this 
basis, but also many electrical appliances. In fact, 
adoption of this plan accounts partly for the large 
volume of electrical sales. The chief reason for the 
record-breaking sales of electrical appliances, how- 
ever, is the high intrinsic value of these devices. 

This last feature deserves still greater emphasis in 
the future. 
Christmas shopping still consists of practically value- 


An extremely large part of each year’s 
less trinkets and trivialities. The electrical industry 
must show how far greater appreciation of a gift is 
experienced when it is a useful one, such as an elec- 
tric washer, cleaner, floor or table lamp, percolator, 
toaster, flashlight or similar device. 





The Form of Public Ownership in 
Which We Believe 


PEAKING at the convention of investment bank- 
. ers at St. Louis, O. B. Wilcox made a few state- 
ments that should serve to bring to many a dif- 
ferent feeling toward public ownership. 
“About $15,000,000,000 capital, representing a 
considerable part of all the savings of the people of 
the country, are invested in public utilities. The se- 
curities representing these savings are held by thou- 
sands of investors, large and small, and by nearly 


He said: 


every bank and financial institution of the country, 
and in endowment funds of churches, colleges, schools, 
hospitals, and in other trust funds. The integrity of 
these investments is of direct or indirect consequence 
to every citizen; and the maintenance of the service 
and the expansion of the time and money and labor- 
saving devices of public utilities is incalculably im- 
portant to every man or woman with an industrial in- 
terest in the country whether as investor, employer or 
wage earner.” 

We hear so much said against the capitalist. We 


are hearing so many declare against private ownership 


as contrasted with the public ownership or owner- 
ship by municipality, state or nation. We have often 
pointed out before that everyone with one or more 
dollars in the bank is a capitalist just as is everyone 
with money invested in anything, whether a utility, 
a store or a shoe shine parlor. 

When we hear demagogs damning the capitalist 
and the public utility and the politician calling for 
the revocation of franchises and operation by the 
people, it would be well to remember how many indi- 
viduals, who, as stockholders of public utilities, are 


affected. 





Coal Prices and Methods of Burning 


T IS a well established law that the price of any 
] commodity is determined very largely by the 

supply and the demand. There are exceptions to 
this statement, of course, for example, the cost of 
electrical energy from the central station costs less 
the greater the demand. But in the main, however, 
the statement is true as the coal situation, the sugar 
situation and similar situations during the last few 
vears have emphasized in an unpleasant way. 

Apropos of coal, we have all seen and felt the 
increasing costs of all grades of coal. Many of us 
have encountered the rising price of some certain 
grade or size of coal, first finding that the cost per 
ton was gradually rising, and then that this same size 
and grade commenced to become scarcer. The 
planation is as that given above—that the supply and 
demand are the factors that very largely determine 


czA* 


the market price. 

Screenings once were cheap. There little 
demand for this size of coal because boiler-room prac- 
tice had not assumed the status it has today. There 
was a very limited market for screenings, and the 
mine operators were glad to get rid of screenings at 


Was 


a loss rather than have large quantities of this grade 
of coal around. The demand was very limited, screen- 
ings were somewhat of a glut upon the market, and 
screenings were cheap. 

Screenings being cheap, the demand for screen- 
ings increased as boiler-room practice developed and 
evolved efficient methods for handling and burning 
The demand for screenings increased 
Whereas formerly the mine 


this size of coal. 
and the price increased. 
owners had sold screenings at a loss, a loss taken care 
of by purchasers of other grades and sizes of coal, 
the mine owners found they were able to increase the 
price of screenings so that the sale became profitable 
The supply and demand argument also offered an 


Todav 


excuse for a still higher price for screenings. 
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screenings are no longer cheap, but neither is any size 
or grade of coal. 

The demand for screenings has grown to one of 
such magnitude that the large consumer of coal is 
already looking around for some other size of coal 
less generally applicable than screenings, hence one 
that is in less demand and therefore of lower price 
per ton. Just as pulverizing of coal has enabled culm 
and low-grade coal high in ash, sulphur and extrane- 
ous matter to be used, so has mechanical draft brought 
about considerable latitude as to the choice of fuel that 
can be burned, a latitude still further extended by 
the evolution of the underfeed type of stoker. Look- 
ing at the coal situation from this aspect—that of 
turning to lower grades of coal, and developing ap- 
paratus for burning them—one immediately realizes 
that much has already been done. 

By means of the underfeed stoker it has been pos- 
sible to increase the combustion rate, pounds of coal 
per square foot of grate area, several hundred per 
cent; in this way higher rates of evaporation have 
been enabled to be obtained on the one hand and lower 
grades of coal to be used on the other without loss 
of steam-making capacity. High rates of combustion 
have been made possible only by the employment of 
comparatively high draft intensities, calling for forced 
and This 


brought with it high temperatures and the formation 


sometimes induced draft as_ well. has 
of clinker and usually increased loss of combustible 
in the ash. These things have, in turn, resulted in 
the development of the clinker grinder, the reciprocat- 
ing grate, the power dump, and the air-cooled clinker- 
proot furnace walls. 

So it goes. New conditions arise and new appa- 


ratus is evolved to meet them. A grade of coal is 
plentiful and cheap because there is no demand for it 
and it occurs incidentally to producing other grades 
of coal. Apparatus is evolved for using it and the 
demand grows until the price becomes sufficiently high 
to encourage other grades of coal lacking a market 
to be used. The time is ripe now for power plant 
designers and operators to turn attention to the feasi- 
bility of using the culm banks, of mixing the various 
dusts now wasted in mining, the lignites, peat and 
briquettes. The fuels should 
receive great impetus within the next few years. And 
this in turn will perhaps start on the way upon a large 


use of some of these 


scale, the large power plant directly at the mine. If 
these things come out of the bituminous miners’ strike, 
that strike may be considered after all as a blessing 
in disguise. 


Development of Automatic Control 
UTOMATICALLY accomplishing things is un- 
A doubtedly one of the features of the times. 
Instances of this are legion, in the multiplicity 
of fields of our industrial endeavor, and every phase 
of our civic life. Just as machines are replacing men, 
genus homo, so are automatic features of machines 
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taking the place of human supervision, human effort 
for operating and controlling these machines. 

The statement was recently made by an authority 
that the next war will find available aeroplanes capable 
of flying more than one hundred miles and back and 
dropping bombs, both actions being automatic and 
And there are many more 
war. To come 


controlled from a distance. 
automatic features connected with 
closer to everyday existence, we would ¢ite a paper 
presented before the A. I. E. E. early this month by 
A. Bessey Smith on the applicability of automatic 
switching to all classes of telephone service in which 
it is shown that the limitations have not yet been 
reached. Automatic telephony is making rapid head- 
way and before another ten years have elapsed we 
may expect to find the telephone girl much less of a 
necessity than she is today. 

Into many manufacturing processes automatic fea- 
tures of control are vital to the uniformity and quality 
of the product. Such industries are the treatment of 
steel, the preparation of many foodstuffs, and the pro- 
duction of many finished articles. And perhaps not 
the least of these is the electrical industry, the central- 
station industry especially. 

Into the production and marketing of kilowatts 
automatic functioning is found at almost every step. 
The overspeed of steam and hydraulic turbine is auto- 
The circuit-breakers are usually 


matically controlled. 
Tirrill regulators maintain 


automatically operated. 
bus pressure or pressure at the end of a line in the 
smaller stations. Feeders have their voltage regulated 
according to load and power-factor at any specified 
location in the feeder. Automatic control sometimes 
permits loss of voltage on one line to be picked up by 
another. Short circuits may be automatically sup- 
pressed on long-distance transmission lines ; synchro- 
nous condensers operate and correct for low power- 
factor miles from the generating station and miles from 
human supervision, and distant plants are automatic- 
ally started up. Along the electric railroad, stations 
housing synchronous converters or motor-generators 
may be started up when approaching trains reach a cer- 
tain stretch of track and shut down in due time, while 
in the coal mine and the industrial plant, on the wharf, 
in the steel mill, grain elevator and scores of other 
perfecting 


plants automatic electrical control is 


processes, cutting costs and doing better than could be 
done in other ways. 

Electricity permits of ready control, to such an 
extent that water, temperature, pressures 
and motion are often measured and controlled elec- 
trically because of the accuracy, simplicity and re- 
Automatic control is prone to 


gases, 


liability thus obtained. 
play an even more prominent part in the scheme of 
things as the years go on. It is electricity that makes 
so many automatic features possible. And it is to the 
manufacturers of apparatus and the manufacturers of 
electrical that one looks to hasten matters 
along. 


energy 
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Current Events 
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Clearing of Renewable-Fuse Status — Vacuum Cleaner 
Makers Organize—Conference on Industrial Safety Codes 


LIGHTING FIXTURE MANUFACTURERS 
AND DEALERS TO MEET IN DETROIT. 


Chandelier Show and Fixture Market to Be Held 
Throughout Week of Feb. 9, Together with Meetings 
of Producers and Dealers. 


Special preparations are being made for making 
the next meeting of the National Council of Lighting 
Fixture Manufacturers a memorable one. The meet- 
ings of this organization will be held each morning at 
9:30 o'clock from Tuesday, Feb. 10 to Saturday, 
Feb. 14, inclusive. Some of the sessions will be joint 
meetings with the Glassware Guild and with the Na- 
tional Lighting Fixture Dealers’ Society, which will 
meet in Detroit during the same week. Among the 
topics to be discussed will be cost accounting, design 
protection and standardization. A luncheon with in- 
teresting talks will be given each day and the banquet 
will be given on Thursday evening. 

During the entire week of these meetings there 
will be held a special exhibition to be called the 
Chandelier Show and Fixture Market. Each after- 
noon is especially reserved for this purpose. Wednes- 
day evening will be set apart as architects’ and build- 
ers’ night and Friday evening as public night. ~ This 
show, as well as all the meetings referred to, will be 
held at the Hotel Statler, Detroit, Mich. Fred R. 
Farmer, president of the Beardslee Chandelier Manu- 
facturing Co., 216 South Jefferson street, Chicago, is 
president of the National Council of Lighting Fixture 
Manufacturers. 


UNDERWRITERS’ LABORATORIES ISSUE 
APPROVAL OF RENEWABLE FUSES. 


Performance Records and Tests Show that Certain Fuses 
of Renewable Type Are Considered Standard 
and Satisfactory for Installations. 


Removal of much of the opposition that has existed 
in regard to renewable fuses is indicated by the issu- 
ance of approval cards by the Underwriters’ Laborato- 
ries this week covering renewable fuses manufactured 
by several different companies. 

lollowing extended controversy on the subject of 
approval, the matter was referred to the Bureau of 
Standards in 1915 and the Bureau, in the capacity of 
arbitrator, decided that while renewable fuses ap- 
peared to be satisfactory, further performance records 
and tests were necessary before formal approval 
should be made. Specifications for standard renew- 
able fuses were drawn by by the Underwriters’ Labor- 
atories and were issued last July after being approved 
by the Fuse Section of the Associated Manufacturers 
of Electrical Supplies and the Electrical Council of 
the Underwriters’ Laboratories. Samples were sub- 
mitted for test by the different manufacturers and 


such tests have resulted so far in the approval of the 
following: 

Chicago Fuse & Manufacturing 
“Union,” 0-600 amperes, 250 volts. 

Economy Fuse & Manufacturing Co., Chicago. 
“Economy,” 0-600 amperes, 250 volts ; 0-600 amperes, 
600 volts. 

Federal Electric Co., Chicago. “National,” 0-400 
amperes, 250 volts; 0-100 amperes, 600 volts. 

Trico Fuse & Manufacturing Co., Milwaukee. 
“Trico,” 0-600 amperes, 250 volts; 0-600 amperes, 
600 volts. 

Samples from a number of other manufacturers 
are in process of test at the Underwriters’ Laboratories 
and approval cards will be issued as soon as they are 
found to meet the test specifications. 

This action by the Underwriters’ Laboratories 
means that inspectors will be at liberty to pass renew- 
able fuses and that the Electrical Committee of the 
National Fire Protection Association, which will meet 
next March for the purpose of revising the National 
Electrical Code, will undoubtedly revise the rules 
relating to fuses as a technical indorsement of the 
action of the Underwriters’ Laboratories. 


Co., Chicago. 





SALE OF ELECTRIC GENERATOR SETS BY 
WAR DEPARTMENT. 


Surplus Stock of 25-kw., D-c., Gasoline Engine-Driven 
Sets to Be Sold. 


The War Department authorizes publication of the 
following statement : 

The director of sales announces that the Surplus 
Property Division, office of the quartermaster general 
of the Army, is offering for sale 400 gasoline-driven, 
electric generator sets, complete with switchboards 
and gasoline tanks, which have been declared surplus 
by the War Department and on which offers will be 
received at any time by the Surplus Property Division, 
Munitions building, Washington, D. C. 

The generator is a 25-kw., direct-current, com- 
mutating-pole type. Either 115-volt, two-wire, or 
230-volt, three-wire, generators can be supplied. The 
engine is of the closed, four-cycle, single-acting, ver- 
tical type, with four cylinders and is capable of oper- 
ating the generator at full load indefinitely and at a 
25% overload for two hours. The sets are high grade 
in every respect and combine a number of improved 
safety and gasoline-saving features. 

These machines are designed for close regulation 
which makes them very desirable for small electric 
light and power plants, such as are required by rural 
stores and hotels, isolated small factories and even 
small towns. Owing to the continued coal shortage, 
these gasoline-driven generators should prove par- 
ticularly useful as auxiliary or emergency lighting and 
power equipments in many cases. 

The sets which the Government is offering for sale 
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are new and have been carefully stored since they were 
purchased by the Government about a year ago. They 
are packed in the crates in which they were shipped 
from the factory. They are located at Schenectady, 
N. Y., and New Cumberland, Pa., and will be shipped 
promptly upon approval of submitted offers. 
Inspection of the machines, switchboards and tanks 
may be made at the points of storage or complete 
specifications may be obtained from the Surplus Prop- 
erty Division, Munitions building, Washington, D. C. 
Information relative to the terms of sale, storage 
points, etc., may be obtained from the samé office. 


IMPORTANT COMMITTEE MEETINGS OF 
N. E. L. A. 


Public Policy and Executive Committees to Hold Meet- 
ings with Full Attendance in January—Important 
Measures to Be Discussed. 


[Important meetings at which the enlarged program 
for the future activities of the National Electric Light 
\ssociation is to be discussed will be held in New 
York City in January. 

A meeting of the Public Policy Committee will be 
held at the headquarters in the Engineering Societies 
Building on Jan. 29. John A. Britton, chairman of 
the committee, will come from San Francisco to pre- 
President R. H. Ballard, of Los Angeles, will 
also be present. It is expected that the full member- 
ship of the committee will be present. Suggestions 
and advice will be requested from the committee in 
regard to the future activities of the association and 
the new program which is now being arranged. 

The Executive Committee meeting will be held on 
Jan. 30. Action will be taken on the program for 
future activities and an effort will be made to settle 
definitely the matter of the geographic sections. In 
speaking of the progress which is being made in the 
organization of the central stations of the country into 
geographic section affiliation with the National Elec- 
tric Light Association, M. H. Aylesworth, executive 
assistant to the president, said: “The outlook is very 
encouraging. The plan is receiving widespread favor- 
able comment and many state organizations have 
shown a desire to aid in carrying it through.” 


side. 





COMMITTEES OF NORTHWEST ELECTRIC 
LIGHT AND POWER ASSOCIATION. 


President Fisken Appoints Leaders of Central-Station 
Industry of Northwest States to Conduct 
Committee Work Actively. 


The Executive Committee of the Northwest Elec- 
tric Light and Power Association met at Portland, 
Ore., on Nov. 26, to mature plans for proper repre- 
sentation of the association at the National Electric 
Light Association’s national convention to be held in 
Pasadena, Cal., next May. Another phase of the 
meeting was the decision to have an advisory com- 
mittee to evolve a plan of co-operation among power 
companies, contractor-dealers, jobbers and manufac- 
turers, and to report to the Executive Committee. It 
is proposed to define the work of the new sections, 
comprising accounting, commercial, public relations, 
hydroelectric and technical, and membership, for all 
of which the president of the association will appoint 
a governing committee. 

The Public Policy Committee of the association, 
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whose duties are highly important, is made up of fol- 
lowing members appointed by President John B. 
Fisken: Franklin T. Griffith, president of Portland 
Railway, Light & Power Co., chairman; Guy W. 
Talbot, Portland, president Pacific Power & Light 
Co.; Guy C. Pierce, vice-president and general man- 
ager Northwestern Electric Co., Portland; A. W. 
Leonard, president Puget Sound Traction, Light & 
Power Co., Seattle; D. H. Huntington, president 
Washington Water Power Co., Spokane; F. M. Kerr, 
general manager Montana Power Co., Butte; W. R. 
Putnam, vice-president and general manager Idaho 
Power Co., Boise; F. T. Johnson, president Idaho 
Power Co., Boise; Geo. L. Myers, assistant to presi- 
dent of Pacific Power & Light Co., Portland; F. D. 
Nims, vice-president and general manager of Wash- 
ington Coast Utilittes, Seattle. There is also a sep- 
arate public policy committee for each of the states of 
Oregon, Washington, Idaho and Montana. 

A special effort is to be made for enlarging the 
membership of the association by the following Mem- 
bership Committee: 

Geo. L. Myers, of Pacific Power & Light Co., 
Portland, chairman; A. S. Moody, of General Electric 
Co., Portland; F. D. Nims, Washington Coast Utili- 
ties, Seattle; J. F. Farquhar, Washington Water 
Power Co., Spokane; J. I. Colwell, Western Electric 
Co., Seattle; J. F. Orr, Idaho Power Co., Payette, 
Idaho; T. W. Neill, Kootenai Power Co., Coeur 
d’Alene, Idaho; R. J. Coban, Westinghouse Electric 
& Manufacturing Co., Butte, Mont. 





ELECTRICAL EXPORTS FOR OCTOBER UP 
TO AVERAGE OF YEAR. 


Increase in Value of Shipments Compared 
with October of Last Year. 


Nearly 50% 


Although below the record monthly total of last 
June, the electrical exports of the United States 
during last October were nearly equal to the average 
monthly figure of the preceding months of this calen- 
dar year. They exceeded the total value of the elec- 
trical shipment of October, 1918, by nearly 50%. 

The classified figures for last October and for the 
corresponding month of 1918, as extracted from the 
monthly summary of the foreign commerce of the 
United States, just issued by the Bureau of Foreign 


and Domestic Commerce, Washington, D. C., are 
given in the following table: 
——October—_—~ 

Articles 1919. 1918. 
Batteries ......... Reerro ane cocccccossch 507,708 § 376.790 
CD cs and behead chuaauces ee ee ‘ 121,621 114,991 
Dynamos or generators...............-. 152,946 254,156 
San en) ee ae ee 79,406 15,679 
Heating and cooking apparatus........... 164,114 86,144 
Insulated wire and cables................-++- 487,444 525,031 
interior wiring supplies, including fixtures. 168,902 83,656 
Lamps— 

ie ld clans whee edd asec hie niet 2,239 273 

Ce RS. sc cease okes eeu saw oenees 6,075 5,758 

I oie on anaes wixlie bis in wees em 334,835 191,344 
BERSUGCOE, GORE PINGE, CtC..006cicccccccesce. 222,972 222,099 
Meters and measuring instruments......... 237,077 83,674 
DT  ctucees baneeahes acne a aeaewek see es ..-.- 1,007,930 1,147,159 
Rheostats and controllers............... ia 63,153 30,281 
Switches and acceSSOrieS...........ceeeeeeeee 347,152 124,720 
Telegraph apparatus, including wireless..... 14,566 19,689 
i eg re en ee eee 388,428 148,312 
PEED: 2p2cGcadeentaseederedeanennens 218,789 206,575 
ee Sen endecedasvacn 2,425,310 1,324,313 

Total weeeee-$7,280,663 $4,860,584 


The above figures do not include electric locomo- 
tives, of which there were exported last October 13 
engines valued at $51,130. 

For the ten months ended Oct. 31 last, the total 
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value of electrical exports, excepting locomotives, was 
$75,719,867, compared with $48,618,300 for the cor- 
responding months of 1918, and with $44,130,615 for 
the similar months of 1917. 


————— 


VACUUM CLEANER MANUFACTURERS’ 
ASSOCIATION ORGANIZED. 





Charles S. Beardsley, of the United Electric Co., Made 
Chairman of the Association. 

An interesting meeting of vacuum cleaner manu- 
facturers was held at Cleveland, Ohio, on Dec. 5. 
All the vacuum cleaner manufacturers in the United 
States were represented and the Vacuum Cleaner 
Manufacturers’ Association was formed for the bet- 
terment of the vacuum cleaner industry which it is 
believed will be of decided benefit to the trade in this 
useful appliance. 

Officers for the coming year were chosen at this 
meeting and Charles S. Beardsley, general manager 
of The United Electric Co., Canton, Ohio, was unani- 
mously elected chairman of the association. A. J. 
Stecker, president of the Stecker Electric Co., Detroit, 
Mich., was made vice-chairman, and C. G. Frantz, 
general manager of the Apex Electrical Manu factur- 
ing Co., Cleveland, Ohio, was chosen secretary and 
treasurer. 

An executive committee was appointed consisting 
of F. S. Hunting, general manager of the General 
Electric Co., at Ft. Wayne, Ind.; H. W. Hoover, gen- 
eral manager of the Hoover Suction Sweeper Co., 
North Canton, Ohio; and A. S. Phillips, of the Spen- 
cer Turbine Cleaner Co., Hartford, Conn. 





ELECTRICAL CONSTRUCTION PROJECTS 
INCREASING. 


Indications Show Increase in Building of Power Plants 
to Supply Demands for Electrical Energy. 


That electrical construction activities are being in- 
creased is indicated by a statement recently made by 
G. O. Muhfeld, general director of Stone & Webster 
Engineering Corp., in which he said that probably 
never in the company’s experience has so great a 
volume of electrical construction projects been im- 
pending at any one time. The situation is accepted as 
reflecting the confidence of business generally in the 
favorable trade outlook of the immediate future. 

Among new contracts lately taken by Stone & 
Webster is one for the design and construction of a 
20,000-kw. steam-driven electric power pliant for the 


New Bedford Gas & Electric Co. at New Bedford. 
Mass. This development is in the eastern textile ter- 


ritory and is required to meet the growing power 
demands of that expanding industry. A contract for 
the design and construction of a 12,000-kw. steam- 
driven electric power plant for the Pittsburgh Plate 
Glass Co. is another of the new projects. This unit 
will be erected at Kokomo, Ind. 





MAINTENANCE OF LIGHTING EQUIPMENT 
DISCUSSED IN CHICAGO. 


Symposium on Maintenance Held by the Chicago Section 
of the Illuminating Engineering Society. 


The importance of maintenance of lighting equip- 
ment and dependable methods of insuring proper 
maintenance formed the general topic of a symposium 
of short papers and talks before the Chicago Section, 
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Illuminating engineering Society, held on the evening 
of Dec. 18. 

]. L. Stair, chief engineer, National X-Ray Re- 
flector Co., opened the series by describing the national 
and local maintenance campaigns conducted by that 
company in the effort to get owners of its lighting 
installations to adopt regular cleaning schedules. <A 
card system was developed for reminding of the need 
for cleaning. In Chicago a window-cleaning company 
was induced to organize a fixture-cleaning depart- 
ment that was later established as a separate company. 
lt makes maintenance contracts, including periodic 
cleaning of fixtures (usually monthly), lamp renewal 
and replacement of broken reflectors and fixture parts. 
The average charge has been about 21 cents per fixture 
per month. This service has proven very satisfactory 
for offices, stores, shops, etc. 

F. A. Kaup, supervisor of the service and repair 
department, Commonwealth Edison Co., described the 
maintenance service of this large central-station com- 
pany, which takes care of the lighting maintenance of 
some 25,000 customers using rental fixtures. The 
organization that renders this service is quite a large 
one, consisting of cleaners, patrolmen, foremen and 
supervisors, besides many clerks and telephone oper- 
ators at headquarters. The work is very system- 
atically carried out, the men keeping in touch with the 
office hourly by telephone for emergency orders. Not 
only is the cleaning done at fairly regular intervals, 
but lamp and fuse renewals are made at very short 
notice. Among the fixtures looked after are store and 
factory fixtures, store-window lighting, signs and or- 
namental street posts. Trucks and wagons are com- 
monly used for carrying ladders, extra lamps, globes, 
cleaning equipment, etc. Numerous difficulties are 
experienced in getting at fixtures in some factories. 
The experience has been that, unless such maintenance 
service is furnished by a specially organized crew, the 
customer quickly neglects his lighting equipment and 
then complaints become frequent and vociferous. 

Henry Nixon, deputy commissioner of gas and 
electricity of the City of Chicago, explained the meth- 
ods used by. the city in maintaining its street-lighting 
system of some 46,000 series incandescent lamps. 
Patrolling is done every night on every circuit in the 
city and on lamps that can be lowered an effort is 
made to renew burnouts immediately, the patrolmen 
carrying a stock of lamps on their automobiles. In 
other cases the lamps are renewed during the follow- 
ing day, the remaining time of the trimmer being de- 
voted to cleaning. On business streets the cleaning 1s 
done more frequently than on residence streets. Some 
difficulty has been met with the class of labor that the 
city has been compelled to employ, which makes the 
maintenance service more expensive and less reliable 
than it should be. All lamps are tested as received 
from the factory and defectives immediately rejected. 
With the special lamps now used the average life runs 
from 2200 to 3000 hours. Experiments with a sealed 
fixture show that the lamp temperature is not seriously 
affected while the dirt getting into the fixture is very 
much reduced, so that a higher state of cleanliness is 
maintained. 

C. H. Shepherd, electrical engineer, Lincoln Park 
Commissioners, described the system of maintaining 
park and boulevard lamps of the Lincoln Park system. 
The lamps in buildings are attended to about once a 
week on the average, while outdoor lamps are cleaned 
regularly about once each fortnight. Trouble is met 
in cleaning the globes on lamps along the lake shore of 
sand flies and other insects during the summer, scour- 
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ing the globe with sand being 
tower wagon or truck is used; it has a compressed-air 
tank for blowing out the inside of the globe, com- 
pensator, free from dust and insects. A 20-in. opal 
globe is used on all outdoor posts; at first there was 
considerable breakage globes till the men be- 
came skilled in handling them on top of the post. Mr. 
Shepherd also explained the lamp record system he 
described in. the last issue of the ELecrricat Review. 

Kk. D. Tillson displayed a number of fixtures col- 
lected from various installations and showing typical 
instances of neglected maintenance. He also showed 
an ingenious type of self-cleaning fixture for foun- 
dries and other dusty places; it has a wiper that cleans 
off the plate-glass bottom of the fixture every time it 
is turned on or off. A. L. Arenberg showed a fixture 


often necessary. A 


of these 


that is easily cleaned by means of a feather duster. 
Others joining in the general discussion were J]. R. 


Cravath, F. A. Kaup, A. C. Stair, F. H. 


Bernhard and Messrs. 


King, J. L. 
Lucas and Curtis. 


INDUSTRIAL SAFETY CONFERENCE HELD 
AT BUREAU OF STANDARDS. 


Condensed Report of Meeting at Washington, Dec. @— 
Joint Committee on Safety Codes to Be Organized. 


In the absence from Washington of the director of 
the Bureau, Dr. S. W. Stratton, the meeting was called 
to order by Dr. LE. B. who summarized at some 
length the events leading up to this conference and 
referred especially to the proceedings of the similar 
conference held on Jan. 15, of which this in a sense 
was an adjourned meeting. The discussion at that 
conference was summarized and reference made to its 
action for the appointment of a committee which has 
since made a printed report. 

The principal subjects which came up at the Jan- 
uary conference were the reorganization of the Ameri- 
can [ngineering Standards Committee and the ques- 
tion of whether the safety work of the Bureau of 
Standards should be conducted under the scheme of 
procedure laid down by that committee. 

The last question was the subject of a letter ballot 
on Plans “A” and “B” sent out in the spring, the result 
of which decided 


Rosa. 


Was a majority in favor of pro- 
cedure under the plan of the American Engineering 
Standards Committee. This committee has adopted 
since the January conference a revised constitution 


which opens its membership to other organizations in 
addition to the original five founder societies and three 
government departments. 

Dr. Rosa also announced the appointment of a 
General Advisory Committee on Industrial Safety 
Codes for the purpose of assisting the Bureau of 
Standards in deciding upon policies and procedure 
in its work on safety codes. He said: “The Advisory 
Committee recently appointed by the Bureau is not 
the Managing Committee proposed under Plan A. It 
is for the present merely an advisory committee for 
the Bureau of Standards. After this conference is 
ended that committee will meet and deliberate. If 
this conference wishes to make any recommendation 
on request to that committee it can do so, or if it 
Wishes to adopt it as a committee of this conference 
it cal (r this conference can have a different 
committee if it prefers, or can appoint some additional 
members to sit with or become a part of the Bureau's 
committee. We want this conference to feel entirely 
free to discuss the important question submitted with- 
restriction of any kind.” 


1 do SQ). 


out hindrance or 
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Prof. Comfort A. Adams, chairman of the Amer- 
ican Engineering Standards Committee, then spoke 
on the work of that committee and its recent reor- 
ganization. Membership in that committee is now 
open to such organizations or groups of organizations 
of national scope as may be approved; there shall be 
no more than three members from each such organi- 
zation, and the annual dues are $500 for each repre- 
sentative. Applications for membership must set 
forth the scope of their standardization interests and 
activities and the number of members. If such ap- 
plication is approved by three-fourths of the commit- 
tee it is submitted to the organizations having mem- 
bership on the committee, and unless disapproved by 
more than one-fourth of these within go days, it is 
considered to be ratified. The speaker stated that he 
would be superseded as chairman of the committee 
by A. A. Stevenson, and that the permanent secretary 
of the committee will be Dr. P. Agnew, at present 
in the Bureau of Standards. The headquarters of the 
committee will be in New York City. 

The procedure to be followed in the development 
and adoption of American engineering standards was 
then outlined. Committees to formulate standards 
shall be organized by suitable engineering societies, 
government bureaus or other bodies which shall be 
designated as sponsors and shall be responsible for 
the carrying out of the work. Such a committee 
must include representatives of all interests concerned 
in the formulation of a standard, and upon comple- 
tion of its work and substantial agreement upon the 
same, shall report to the sponsor body. If the latter 
adopts the standard it is forwarded to the American 
Engineering Standards Committee for approval, and 
when so approved, shall be designated as either recom- 
mended practice, tentative standard, or American 


standard. The Standards Committee will not itself 
pass judgment upon the details of the proposed 
standards but rather upon the composition of the 


committee which has formulated the standard or ap- 
proved it. This committee must not be confined to 
the membership of the sponsor body, but must include 
representatives of all interests concerned in the 
standard. 

A number of other organizations have already 
applied to the American Engineering Standards Com- 
mittee for membership. These include the National 
Safety Council, American Mining Congress, imsur- 
ance, utility and technical associations. To become a 
member an organization must be national in its scope. 
Thus individual state industrial commissions would 
not be considered eligible, but as a group they might 
join through their national association. 

The status of industrial safety codes now existing 
was next discussed by Dr. M. G. Lloyd of the Bureau 
of Standards, Dr. L. W. Chaney of the Bureau of 
Labor Statistics, S. D. Collette of ~— \merican 
Society of Mechanical Engineers and W. S. Paine of 
the Aetna Life Insurance Co. Dr. Lloyd exhibited 
a number of charts on which it was attempted to 
show the scope of existing safety rules in the indus- 
trial field but exclusive of the subjects of transporta- 
tion, mining and industrial hygiene. The relation of 
fire prevention to human safety was considered and 
a distinction drawn between rules for fire prevention 
of property and accident prevention to individu ls. 
The regulations considered included those of state 
laws, commission orders, city ordinances and the rules 
prepared by insurance organizations, technical socie- 
ties and manufacturers’ organizations as well as Fed- 
eral Covernment bureaus, the National Safety Council, 
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etc. A knowledge of such existing rules was con- 
sidered essential to the intelligent development and 
revision of safety regulations. 

Dr. Chaney pointed out that a survey of accident 
records would show what hazards are greatest and 
consequently what industries are most in need of 
safety regulations. The method of administration of 
safety rules 1s of more importance than the contents 
of the rules themselves and good results depend upon 
general co-operation and efficient administration. 
Compensation laws have brought about an improve- 
ment in accident prevention work. 

Mr. Collette referred particularly to the [oiler 
Code of the American Society of Mechanical Engi- 
neers and the recent work of that society in preparing 
an Elevator Code in co-operation with the Bureau of 
Standards. 

Mr. Paine referred to the disadvantages of non- 
umformity of temporary rules and said that to have 
a satisfactory code it was necessary to have the co- 
operation of all interested. The insurance companies 
had done a great deal to promote universal standards, 
especially through the medium of their rating bureaus 
and were in a position to introduce rules and apply 
them before they were made mandatory by law. 

The symposium on Methods and Policies to Be 
Pursued in the Development and Introduction into 
Use of Safety Standards was participated in by S. J. 
Williams of the National Safety Council, O. B. Con- 
nelley of the Department of Labor and Industry of 
Pennsylvania, C. M. Talbert, director of the Depart- 
ment of Streets and Sewers, St. Louis, W. C. L. 
Eglin of the National Electric Light Association, A. 
C. Morrison of the International Acetylene Associa- 
tion, A. Rousseau of the Abrasive Wheel Manufac- 
turers’ Association, Henry Sterling of the American 
Federation of Labor, and Lew R. Palmer of the Equit- 
able Life Insurance Co. 

Chester C. Rausch of the Safety Institute of Amer- 
ica introduced the following resolution which was 
adopted by the conference: 

“Resolved: (1) That the American Engineering 
Standards Committee be asked to request the Inter- 
national Association of Industrial Accident Board 
and Commissions, the Bureau of Standards and the 
National Safety Council to organize a Joint Commit- 
tee on Safety Codes, this committee to include repre- 
sentatives of these bodies and such others as they 
may consider advisable; (2) that this Joint Com- 
mittee report upon the safety codes required, priority 
of consideration of the codes, and sponsor bodies for 
their preparation; (3) that this report be put in writ- 
ing and placed not later than Feb. 1, 1920, in the hands 
of the American Engineering Standards Committee.” 

Before taking the vote on this, however, another 
motion was passed confirming the result of the letter 
ballot taken last spring and expressing the decision of 
the conference that safety codes should be established 
under the procedure of the American Engineering 
Standards Committee. 

In the discussion on this subject it was pointed 
out that the American Engineering Standards Com- 
mittee was not primarily interested in safety matters 
and that the committee contemplated in the resolution 
of Mr. Rausch would be directly concerned in such 
matters and might well serve as a steering committee 
on safety-code work. The opinion was freely ex- 
pressed that such a committee should be a permanent 
one, that it should contain representatives of all inter- 
ests involved in safety codes and that it might well 
he called a National Safety Code Conference and hold 
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annual meetings. Such a committee would be in posi- 
tion to co-ordinate work on safety codes, to arrange 
for necessary interpretations, to initiate new codes 
as they become necessary, and to form a central agency 
to insure co-operation. 

At a meeting of the General Advisory Committee 
of the Bureau on the following day, the work of the 
proposed committee which the American Engineering 
Standards Committee has been asked to appoint was 
further discussed and the opinion was generally ex- 
pressed that such a committee, if made a permanent 
organization, would render the (General Advisory 
Committee of the Bureau of Standards unnecessary. 
There was also a discussion of means for introducing 
codes and for securing interpretations of rules in par- 
ticular cases as the necessity for the same might arise. 
Before adjournment a motion was passed giving the 
Bureau of Standards. a vote of thanks for taking the 
lead in calling these conferences and bringing the mat- 
ter of engineering and safety standards to the atten- 
tion of all concerned.’ >’ 


LECTURE ON FUNDAMENTALS OF ECO- 
NOMICS BEFORE LYNN SECTION. 


Before the Lynn ( Mass.) Section of the American 
Institute of Electrical Engineers, on Dec. 17, George 
IX. Roberts, of the National City Bank of New York, 
gave a closely reasoned address on “The lundamen- 
tals of Economics.” He paid a glowing tribute to the 
work of the engineer who has been at his task and 
calling all the time for the most efficient means of 
investing capital in machinery and thereby adding to 
the general good. Capital is really physical equip- 
ment for the increase of production. Distinction was 
drawn between the two kinds of wealth, consumable 
and nonconsumable, the latter being that most useful 
kind of capital that is not hoarded but is put back into 
productive business. 

About 250 attended the lecture and at its close 
Richari H. Rice, acting manager of the Lynn works 
of the General Electric Co., spoke briefly. On Jan. 7 
there will be a lecture on the manufacture of steel. 


SPECTACULAR ILLUMINATION PLANNED 
FOR ELKS’ CONVENTION. 


Arrangements are already being made on a big 
scale for the convention of the Grand Lodge of the 
Order of Elks which will be held in Chicago on July 
5 to 10, 1920. Among the attractions for this big 
national gathering will be special electrical displays 
that will center in Grant Park on the lake front where 
the largest elk’s head ever built will be erected and 
encrusted with thousands of colored lights. From this 
point the chain of lighting will extend to every part 
of the city, with special features for the Municipal 
Pier, the principal parks and other entertainment 
centers. 


UNIVERSITY OF ILLINOIS TO HOLD ELEC- 
TRICAL SHOW. 


The department of electrical engineering at the 
University of Illinois is making plans for an electrical 
show to be held April 8-10. Several large and success- 
ful expositions have been held at the university in 
the past, but they were discontinued during the war 
period. Tentative plans for the 1920 show indicate 
that it will be larger and more elaborate than those 
of preceding years. 
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Making Extensions in Rural Communities — Factors 
Affecting Electric Furnaces—Moving Poles from Streets 


EXTENSIONS OF ELECTRIC SERVICE TO 
RURAL CUSTOMERS. 


An Outline of Practice in [Illinois Regarding Rural Ser- 
vice, Presented in Paper Read Before the Illinois 
State Electric Association. 


By D. 


G@cherail Supertmitendent, Bloomington 


Light C 


W. SNYDER. 


Vormal Railway 

The exceptional prosperity of the farmers during 
the last few vears has created a demand upon central 
stations for rural service, which few, if any, were pre- 
pared to meet. The result has been that an immense 
mileage of low-voltage rural transmission lines has 
been built, with little attention paid to standardization 
in construction, method of ownership, or to a scien- 
tific system of rate making. The continued activity in 
rural business, however, has awakened the Illinois 
Public Utilities Commission and most of the central- 
station managements in the state to the fact that rural 
business is not a negligible factor and presents some 
costly and intricate problems. 

\ number of small central stations which have al- 
lowed rural lines to be attached to their systems have 
discovered too late that these customers are unprofit- 
able and quite troublesome, with the result that they 
are disgusted with the business and opposed to any 
more additions. This hostile attitude is natural, but 
the rural business must be served and can be developed 
in much the same way that the small central stations 
developed day sery ice. Necessarily, there will be some 
initial disappointment, but with proper methods the 
business can be handled and at a profit. 

The usual rural single-phase line is of 2300 or 6600 
volts, 30-ft. cedar poles, 6 or 7-in. tops spaced 35 to 
40 to the mile, with wooden cross-arms and insulator 
pins. No. 6 hard-drawn copper wire is used and 
the line built under the Commission's standard 
rules. A line of the above type can be built from $500 
to $800 per mile and will meet the requirements of 
90° of the rural business. 

\ quite satisfactory method of financing such a line 
to serve a small group of farmers is to build the line 
proper and divide its cost equally among the farm- 
ers and then charge each farmer in addition for the 
equipment, such as transformers, etc.., necessary to his 
individual use. 

The line and equipment should be maintained by 
the utility but the cost borne by the farmers, who 
retain ownership. <A contract for maintenance pref- 
erably should be between the company and a respons- 
ible trustee or a committee for the farmers and must 
provide for proper inspection and maintenance at a 
cost based on material and labor. In the 
farmers failing to their obligations under the 


case ot 
meet 


contract, the company should have the right, by rea- 
sonable notice, to 
service 


the 
the 


and 
under 


the agreement 
would come 


terminate 
This arrangement 


second section of the Commission’s order No. 59 and 
insures a line that will be kept in good operating 
condition. 

Under this plan the only problem presented to the 
utility is to give adequate service at a proper rate. It 
has been demonstrated that such a line as has been 
described, equipped with lightning arrestors on each 
transformer, will provide good service when proper 
size service wires and transformer are installed, so 
the only remaining factor is the rate. 

In the matter of rates, practically all of the com- 
panies operating in Illinois have either failed to file a 
rural rate or have applied their regular lighting sched- 
ule with a slightly higher minimum; in the majority 
of cases a $2 minimum is required. This use of 
established urban rates to rural customers is the rea- 
son most central stations are opposed to taking on 
the business. 

The average farm customer not using electric 
power will require a 1-kw. transformer, which, in 
most cases, serves no other customer. The core 
losses on a 2300-volt 1-kw. transformer for one month 
will average 14 kw-hrs. Average consumption of a 
number of farmers, each served by a 1-kw. trans- 
former, showed 19 kw-hrs., which, at 15 cents per 
kw-hr., made a gross income of $2.85 per customer. 
\dding the core losses to the consumption, a resultant 
income of 8.5 cents per kw-hr. is obtained. This rate 
will invariably be less than that charged for adjacent 
urban service, where, because of the diversity factor 
of a large number of customers on each transformer, 
the core losses are practically negligible per customer. 

In the case of a small power customer, a 3-kw. 
transformer is tsually required. The core loss will 
be about 23 kw-hrs. per month. An average of cus- 
tomers so equipped was 20 kw-hrs. per month, making 
a gross bill, at 15 cents per kw-hr., of $3 per month 
and an average return of slightly less than 7 cents per 
kw-hr. when the core losses are added. 

The above data shows that the application of city 
rates with slightly higher minimum to rural service is 
economically unsound. The remedy is a primary 
charge sufficient to cover transformer core losses at a 
low rate plus city rates for the actual energy used. 
[his form of rate has only one objection and that is 
the difficulty of making the farm customer see that 
the service to him is different than city service and 
that a charge for transformer core losses is a proper 
ene. The [llinois Public Utilities Commission prob- 
ably would approve such a rate, for in commenting 
on the application of the Central Illinois Public Serv- 
ice Co. to place certain farm-lighting customers on its 
standard farm rate, it said: “It would be perfectly 
feasible and legal to file a schedule of rates applicable 
to farm houses only and then if there are any indus- 
tries in the locality the service to them would not 
come under that rate.” The Central Illinois Light Co. 
placed in effer* last August a schedule of rural rates, 


rules and regulations similar to the plan outlined 
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above, but omits the primary charge covering core 
losses. 

The Illimois Public Utilities Commission, under its 
general order No. 59, ordered: “If the proposed rural 
customers contemplate receiving service as individuals, 
the arrangements as to the construction and owner- 
ship of the necessary lines must be such that the title 

r the said lines when completed will rest in the elec- 
tric public utility and that the electric public utility 
will be responsible for their maintenance, and it must 
be agreed that any other consumer along the route of 
the said lines will receive service, if applying for 
same, upen a nondiscriminatory basis.” 

This provision, if used by any utility serving cus- 
tomers at its regular rural rates, would create a con- 
dition of discrimination against the customers owning 
and maintaining their own lines, unless the Commis- 
sion will allow a maintenance contract to be made 
with the individual, as is the case previously cited. 

In the event of the utility accepting the gift of a 
half mile of line, and being obliged to maintain same, 
the following would be a fair representation on usual 


rural rate: 


First cost one-half mile of line. cattails eee $300.00 
3-kw. transformer and lightning protection..... 60.00 
Meter, service, etc............... ; coceee S000 
ME | Sica iaies aaa RR ehh ras .. «$400.00 
Maintenance and depreciation, estimated at 10% $40.00 
Core losses at 4 cents per kw-hr............. 11.05 
Meter reading, billing, testing, etc., estimated 6.00 
Energy, 21 kw-hrs. at 6 cents per kw-hr.. 12.60 
otal annual Cnet ‘oii ccd dccewcsccs. $69.64 
Annual revenue at 15-cent rate, $1.00 min. $37 80 
\nual loss per customer.. ranma detats asia $31.84 
The above revenue figures are actual averages 
from 3-kw. rural installations in a wealthy farming 


section of the grain raising district. This shows con- 
clusively that even under ordinary operating condi- 
tions this type of business does not pav. 


lhe practice of taking over and maintaining rural 
lines will lead to disastrous results, and immediate 
steps should be taken by all the operators to correct 


the present tendency of letting this important matter 
drift. The farms will never use sufficient energy to 
make the business remunerative unless they are made 
to pay for maintenance cost and core losses. 

The first section of the Commission’s order No. 59 
reads as follows: “If the prospective rural consumers 
have formed a corporation for the purpose of con- 
structing the said lines and receiving the said service, 
and propose to render such service to all applicants 
along the routes of the said lines, this corporation 
shall secure a certificate of convenience and necessity 
and file rates with the Commission, as requird by law. 
Any electric public utility shall refuse to connect its 
circuits with the circuits of such a corporation until 
these requirements of the law have been complied 
with.” 

This has been found to be the most satisfactory 
method of handling larger groups of rural service. 
The to sell them their requirements on a 
kilowatt-of-demand rate and an energy charge. This, 
of course, places the responsibility on the rural utility, 
but as they usually are co-operative in that each cus- 
tomer the burden falls where it belongs. 
Following used: $3 per month per kw. of 
demand for first 10 kw.; $1.50 per month per kw. of 
demand for all over 10 kw. The energy charge 
follows: For first 500 kw-hrs. used in any month, 
041% per kw-hr.: for next 2000 kw-hrs. used in same 
month, .03 per kw-hr.; for all over 2500 kw-hrs. used 
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in same month, 10% 
for payment by the tenth of 
bills. The resultant rate per kw-hr. 
switchboard has been $o0.061 per kw-hr., 
factor of 16‘ 

This rate has been given to two groups of rural 
customers, each one comprising a small town in con- 
nection with 10 miles of 6600 and 2300-volt lines. 

The widespread use of farm-lighting systems show 
that farmers want and are willing to pay for electric 
service. These systems are costly both in first cost 
and maintenance and are at best a substitute for cen- 
tral-station service. If the farmer will invest $500 to 
$1500 in a private lighting system and pay the high 
maintenance cost they should not object to contracting 
for their share of a line to serve them and pay an 
equitable rate based on actual cost of service. It is 
general opinion that farmers are willing to do any- 
thing that is right, and the exception is the fellow 
who would make the undesirable customer anyway. 

The rural business is too experimental to give 
much concrete information concerning it. Points 
needing emphasis are that central stations should 
recognize the fact that rural communities are demand- 
ing service and their demands must be met, that one or 
two standard plans of rendering service must be 
adopted, and that the present system of rates must be 
corrected. 


.017 per kw-hr. A discount of 
month is allowed on all 
at the substation 
with a load- 


FREQUENCY FOR AND CAPACITY OF 
ELECTRIC FURNACES. 


Twenty-five and 60 cycles are both being used 
for electric furnace supply. The use of 25 cycles 
permits of a greater power input to a given furnace 
than does the use of 60-cycle energy, due to the lower 
magnetic losses and decreased heating and inductive 
effects of the higher periodicity. A very much better 
power-factor exists with 25-cycle energy than with 
60 cycles, for the same reasons, and these same fac- 
tors apply to the maximum power input feasible. 

At the present time the largest electric furnace 
operating on 60-cycle supply is rated at 15 tons of 
steel. Experience has shown that a furnace for melt- 
ing steel can take a molten charge of about 30 tons 
and will require from 2000 to 2500 kw. to handle this 
amount of metal satisfactorily. Such a furnace can 
be operated from a 60-cycle supply at 60 cycles. For 
a three-electrode furnace about 3000 kv-a. probably 
represents about the limit as imposed by economy. 
A furnace of this size, handling molten metal, should 
be capable of producing from four to five thousand 
tons of steel per month, with an input varying between 
2500 kw. 





2000 and 


CO-OPERATION BETWEEN UTILITIES 
RIDS STREETS OF POLE LINES. 


The Southern California Edison Co. and the 
Southern Sierras Power Co. were ordered by the city 
council of San Bernardino to remove their pole lines 
from certain of the streets within the city. The two 
utilities got together and by mutual agreement de- 
cided to move their respective lines, one north and 
the other south from the street to the alley. In this 
way all poles and wires were removed from the main 
thoroughfare and services have been made at the rear 
of buildings. By co-operation and reciprocity the 
two power companies were able to save themselves 
time and money and bring about a pleasing conclusion 
to the city’s demand. 
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Hydraulic Turbine Bushings — Power-Factor Correction 
—Operation of Thrust Bearings — Exhaust Steam Heat 
ELECTRIC HEATER FOR BRONZE AND life on these underwater bearings, it was decided to 


STEEL BUSHINGS. 


Method of Simplifying Installing Bushings on Hydraulic 
Turbine Shafts. 


By R. H. 
Publ 


PICKENS. 


Southern Utilities Co. 


In installing new bronze and steel bushings, on 
the shafts of vertical waterwheels, some method of 
heating them in order that they be expanded enough 
to allow of their being forced to their seats upon the 
shafts, was found necessary. After some experi- 
menting it was decided that some form of electric 
heater would be most satisfactory. 

The bushings fit on the lower part of the shaft, 
above the turbine rotor, and serve the purpose of 
preventing wear on the shaft proper, where it passes 
through the turbine guide bearing; these bearings be- 
ing of the conventional lignum-vitae block type ot 
underwater bearing. The original bushings were ot 
bronze, and it was found necessary to heat them to 
about 300 deg. F. in order that they might be forced 
upon their seats with the equipment on hand. 

The bushing was first wrapped with one layer ot 
a heavy smooth wrapping paper, put on tightly and 
without wrinkles. The heating element consisted of a 
single layer of No. 18 B. & S. black iron wire, spaced 
about 14 in. between turns and wrapped tightly over 
the paper; no heat insulating material was used over 
the wire as experience showed this to be unnecessary. 
Fig. 1 shows the bushing in place and the connections 
as made when heating it. 

To heat the bushing, current was taken from 
the exciter circuit of the plant at a voltage of 125 
volts. The field leads of the alternator being discon- 
nected from the brush holder studs, and No. 4 copper 
wire connected to the leads, was dropped into the wheel 
pit, where connection was made to the heater; field 
switch and rheostat of the a‘ternator controlled the 
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current. A current of about 60 amperes was found 


sufficient to expand the bushing enough to allow its 
being forced upon the shaft with a press made of 
two small screw jacks. 

After experience had shown that a bushing made 
of cast-iron or steel gave superior service and a longer 


install bushings made of manganese steel. 

The bronze bushings were % in. in thickness and 
in 12-in. sections, the steel bushings were of man- 
ganese steel, without temper and in sections of the 
same length as the bronze ones. 

In installing the steel bushings it was found that 
the method used in expanding the bronze was not 
effective, so a different type of heating element was 








designed. This heater was made of No. 28 gage 
Spaces 
“Nie, No 28 Gauge Iron 
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Figs. 2 and 3. 


black iron sheet 117¢ ins. wide and of such length as 
to encircle the bushing, this sheeting being cut into the 
form shewn in Fig, 2. 

Brown wrapping paper was used as the insulator 
between the metal and the heater as was used on the 
bronze bushings, the heater being placed on the bush- 
ing as in Fig. 3. 

A heat insulator of sheet asbestos was placed 
around the outside of the bushing, covering the heat- 
ing elements, and a few turns of iron wire were 
wrapped over the asbestos jacket in order to bind the 
heating element firmly against the bushing. This later 
type of heater proved rapid and effective in service, 
being superior to the original form of wire wound 
heater. It required about 20 minutes in each case to 
raise the temperature of the bushings to the proper 
expansion point to allow their being forced upon 
their seats, with the home-made press that was used. 


TWO 4000-KV-A. 13,200-VOLT CONDENSERS 
CORRECT POWER-FACTOR. 


Power-Factor Raised from 76.4 to 86% and Improved 
Voltage Regulation Major Advantages. 





The Hydro-Electric Power Commission of On- 
tario is operating two 4000-kv-a., 13,200-volt synchro- 
nous condensers at its Toronto Terminal station for 
the express purpose of bringing up the power-factor 
and improving voltage regulation. Each machine ob- 
tains its excitation from its individual exciter, which 
is belt driven. The condensers are connected to the 
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13,200-volt bus, which in turn receives its energy from 
the incoming 110,000-volt lines through transformers. 
It has been found that the total kilowatt capacity of 
the station has been increased 12% by the use of these 
two synchronous condensers. 

The following data was obtained during’ special 
tests soon after the machines were installed and indi- 
cate the power-factor can be raised from 76.4 to 86%, 
representing a reduction in wattless current of 21%, 
which not only increases the capacity of the trans- 
formers in the Toronto substation but likewise re- 
duces the line loss and thereby extends the line capac- 
ity of the transmission lines and the generating 
capacity at the other end of the line. Voltage regu- 
lation is correspondingly improved. 


Onecon- Bothcon- 
Condensers denser densers 
both off. operating. operating. 
Input to consumers, kw...... 0 310.0 619.5 
Input to condensers, kv-a..... 0 3450.0 7052.0 
Total excitation in kw....... 0 39.41 76.15 
Power-factor Toronto station 
fond (imme) 2... .cccccccccce 104% 81.0% 86.0 % 
Power-factor of total hydro 
load measured at Niagara. 84.9% 85.4% 88.6 % 
Pewer-factor of condenser bus 9.0% 8.78% 
Watless factor, Toronto sta- 
tion load . 64.5% 58.5% 51.0 % 





DATA UPON KINGSBURY THRUST BEAR- 
ING OPERATION. 


Hydraulic Turbine Characteristics, Lubrication and Bear- 
ing Loads and Friction. 


The Kingsbury bearing, invented by Albert Kings- 
bury about 1910, is largely used for the step and 
thrust bearings of hydraulic turbines, for steam tur- 
bines and also centrifugal pumps. The bearing in its 
simplest form consists of one or more pivoted seg- 
ments or shoes against which the thrust collar presses 
as it rotates. The bearing faces are copiously sup- 
plied with oil so that perfect film lubrication takes 
place with its resultant low friction coefficient. That 
this type of bearing may be employed when the load 
carried is either great or small, the speeds high or low, 
and the oil heavy or light, is proved by some very 
complete tests, which are described in a paper pre- 
sented by H. A. S. Howarth before the A. S. M. E. 
at the New York meeting held this month. 

Tests were made upon various machines, includ- 
ing a steam turbine driving a large passenger steamer. 
However, central-station operating engineers are 
chiefly interested in the influence of the tests upon 
hydraulic turbine bearings and lubrication in general. 
Hydroelectric units ordinarily run on light engine oils 
and the film thicknesses are therefore much less at 
any speed and load than would be the case if heavy 
oils were used. They have to start and stop under 
practically full thrust load, consequently that service 
may be considered as the most severe for thrust bear- 
ings. When one of these units slows down it passes 
gradually through the whole range of speeds from 
normal to the very low speed at which the oil film 
breaks in the thrust bearing. All this time the friction 
coefficient, and hence the torque required to turn the 
rotor, is reducing. When the film breaks up the fric- 
tion coefficient immediately increases and the rotor 
comes to rest. 

Consideration of these severe service conditions 
suggests the following questions: At what surface 
speed does the film break? What happens to the 
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bearing if it continues to turn after the film breaks? 
Does the film break suddenly? These questions are 
of great importance. 

It is known that in a given bearing carrying a 
known load the film thickness at a given speed is 
greater for a heavy oil than for a light one. Hence 
a heavy oil will sustain a given load at a lower speed 
than will a light oil. It may be assumed that the oil 
film breaks when it gets so thin that the high spots 
begin to rub. If the bearing surfaces are poorly 
fitted the film will break at a higher speed than other- 
wise. When it is said that high spots rub on each 
other it is not meant that the metals come into contact 
with no oil between them. If the high spots are wet 
with oil, oil will persist in remaining between them. 
The local pressure may be enough to cause the softer 
of the two spots to be “ironed off” or crowded back 
out of the way. If the high spots are not of great 
magnitude the local heating will not be sufficient to 
make trouble and as soon as the high spots rub they 
will pass and cool. The softer high spot will recede 
on cooling and may even fall below the general sur- 
face. If the harder surface be perfectly flat it might 
iron off the soft high spots and make the soft face 
also flat. If the harder face is not perfectly flat the 
softer face will gradually conform to it as far as 
possible. 

The results of the tests already carried out indi- 
cate that the lower the speed at which the Kingsbury 
bearing is run continuously, the better the condition 
of the bearing surfaces. Speeds as low as 0.38 r.p.m. 
have thus far been employed and further tests will be 
made with yet lower speeds. The range of pressures 
that may be employed extend from the initial test of 
132 Ibs. per sq. in. and a light oil to as high as 2000 
Ibs. per sq. in. with a light and a heavy oil. 





INTERESTING METHOD OF HANDLING 
EXHAUST STEAM AND ELIMINATING 
CLOSED HEATER. 


Excerpt from Paper Before Station Operating Meeting, 
Ohio Electric Light Association. 


By W. H. 


In the turbine room at the Lake Shore station of 
the Cleveland Electric Illuminating Co. is a system 
for handling the exhaust steam from the auxiliaries 
which I believe is rather unique. We have a separate 
but similar system for each turbo unit. The main 
feature of this system is a barometric condenser 
mounted above a large iron storage tank connected to 
the common feed pump suction header. The tank is 
the base of the barometric condenser tail pipe. All 
exhaust steam from the auxiliaries of that turbo unit 
are piped to this condenser, and the condensate from 
that turbo unit is pumped through this condenser to 
act as cooling or condensing water for the auxiliaries’ 
steam. The original turbo condensate and the auxil- 
iaries condensate, mixed together, then drop down the 
tail pipe into the heater tank. The results obtained 
are evident, for we are enabled to do away with the 
closed heater with its leaky tubes and repairs. There 
is no back pressure on the auxiliaries, and all the con- 
densate and heat from both main unit and auxiliaries 
is returned to the feed water tank. A balanced relief 
valve is installed on the steam exhaust line to take 
care of the pressure when first starting up before the 
turbo condensate is available for condensing water. 


ALDRICH, 








AUUUUONUULLNL AVIAN UNL ALLURL 







Vol. re No 6, 








New Appliances 





HULIUUUUN WLUULLUNULILUUULULLULULOULLULULLLUULO LULU 000 EARLE LEUTAEUTR UA 


Unique and Economical Push-Button Control System—New 
Insulating Compound— Miniature Direct-Current Meter 


Motor-Driven Centrifugal with 
Push-Button Control Increases 
Production 50%. 


An interesting installation of a mo- 
tor-driven centrifugal extractor entirely 
controlled by electric push buttons has 
recently been made at the plant of Kirk- 
man & Sons, Brooklyn, N. Y. The cen- 
trifugal, which has a diameter of 40 
ins., was built and installed by the S. S. 
Hepworth Co., and is direct-connected 
through a centrifugal clutch to a 25-hp., 
2920-volt vertical motor mounted on the 
floor above. While running at 500 r.p.m. 
the centrifugal is filled with 750 Ibs. of 
glycerine salts. Four minutes are re- 
quired for loading and the speed is 
then increased to 1000 r.p.m. for two 
minutes. After water has been 


sup- 














Magnetic Control Pan- 
el for Two Speed 
Selection. 





the centrifugal and run it at slow speed 
for loading, first the “slow” and then 
the “run” button is depressed. The lat- 
ter causes the main-line magnetic switch 
to close, starting the motor with three 
steps of resistance in series with the 
armature. As the speed of the motor 
increases and the armature current de- 
creases, the three accelerating lockout 
switches close one by one, each switch 
cutting out one step of resistance. They 
will not close, however, until the cur- 
rent has fallen to a predetermined value. 
The final switch, which shunts out all 
the resistance steps, is provided with a 
shunt coil which keeps it from dropping 
out should the current drop or become 
reversed, due to the peculiar condition 
pertaining to this kind of installation. 
This condition is produced by a sudden 
drop in line voltage, which causes the 





Driving Motor Mount- 
ed on Flieor Over 
Extractor. 


Through Convenient Push Buttons 
Operator Can Start or Stop Ex- 


tractor and Run 
Without 


Fast 
Attention. 


plied for washing the salts, the centrifu- 
gal is run for two minutes more at high 
speed, at which time all moisture has 
been thrown off, the complete cycle of 
operation requiring between nine and 
ten minutes. 

Four push-button switches, placed 
convenient for the operator, allow com- 
plete and easy control of the centrifu- 
gal. Two buttons of the momentary- 
contact type are used for stopping and 
running, and the other two buttons pro- 
vide the slow and fast speeds—500 and 
1000 r.p.m. 

The buttons open and close the cir- 
cuits which actuate the magnetic con- 
tactors and relays on a special con- 
troller, manufactured by the Cutler- 
Hammer Manufacturing Co., Milwau- 
kee, Wis. An explanation of the oper- 
ation of the controller by means of the 
push buttons will illustrate how perfectly 
the control meets the demands required 
of the motor and centrifugal. To start 





it Slowly or 


Distracting His 


motor to be driven by the rapidly re- 
volving centrifugal and generate current 
back into the line. The field circuit 
has one step of resistance, which is in- 
stantly cut out by the closing of a field- 
strengthening relay when the “run” but- 
ton is depressed, the relay remaining 
closed during the acceleration to 500 
r. p. m. 

When the “fast” button is depressed, 


the field-strengthening relay opens, 
placing the field resistance in circuit, 
and the motor commences to _  ac- 


celerate from 500 r.p.m. to 1000 r.p.m. 
However, if this resistance were left in 
the field circuit during the entire ac- 
celerating period, the continuous heavy 
armature current produced would cause 
undue heating of the motor and, there- 
fore, a vibrating type of field-accelerat- 
ing relay is used to alternately cut the 


resistance in and out of circuit until 
the motor has reached the maximum 
speed. It will be noted that the field 


until 
been 


never cut in circuit 
resistance has first 


resistance is 
the armature 
all cut out. 

The motor can be accelerated directly 
from a standstill to the maximum speed 
by depressing the “run” button while 
the “fast” button is “fon.” Depressing 
the “stop” putton releases the magnetic 
main switch which opens the armature 
circuit and brings the accelerating con- 
tactors and relays back to their nor- 
mal positions. 

The complete and easy control ob- 
tained by the push buttons allows the 
operator to carefully watch each run 
of salts, hence the best results can be 
obtained. In this particular installa- 
tion and in others where the manufac- 
turing process requires two operating 
speeds, this type of controller has been 
found very desirable. It is not only an 
inexpensive means of securing two speed 
operations, but it also permits the opera- 
tor to secure either the slow or fast 
speeds by the mere pressing of a but- 
ton. 

It therefore enables him to devote 
his entire attention to the work and 
does not necessitate his going to and 
from a field rheostat located on the 
control panel, or elsewhere, to secure 
each change in speed. Furthermore, the 
current is limited to a safe value, and 
the motor cannot be accelerated too 
rapidly, as is sometimes the case when 
speed adjustment is secured through 
the common type of manually operated 
field rheostats. 

Production records at the Kirkman & 
Sons plant show that since this auto- 
matically controlled centrifugal has been 
installed, the production has been in- 
creased about 50% and only 1% of the 
glycerine remains in the salts, whereas 
with the former equipment about 8% 
remained. 


Cumar—A New Synthetic Insu- 
lating Material. 


There is now being marketed a syn- 
thetic resin known by the trade name 
of “Cumar,” which is proving of ex- 
ceptional interest to manufacturers of 
electrical equipment. 

Cumar, otherwise known as “Para- 
coumarone Resin,” is manufactured by 
a special chemical process from certain 
coal-tar distillates. In appearance, it 
resembles ordinary resin but its proper- 
ties are radically different; it is unaf- 
fected by water or any of the ordinary 
chemicals; it is neutralin its action, and 
unlike resin, will not saponify. It is 
said to be absolutely nonoxidizing so 
that exposure to the air or weather will 
not change it. Cumar is soluble in prac- 
tically all commercial solvents of insu- 
lating compounds, with the single ex- 
ception of alcohol. It combines readily 
with vegetable oils and with many 
waxes. 


In addition to these properties, its 
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particular interest from. the electrical 
standpoint is the fact that it has a high 
dielectric constant and is an excellent 
insulator. Resistance tests made by the 
Bureau of Standards on representative 
samples of Cumar show that in both 
volume and surface resistivity Cumar 
compares favorably with the more gen- 
erally known insulating materials; in 
fact, the only common materials having 
a higher insulating power are paraffin 
and the ceresin waxes. <A_ valuable 
property in this connection is the high 
surface resistivity of Cumar, particu- 
larly when exposed to moist air. In 
the Bureau of Standards tests, the sur- 
face resistivity dropped less than 10% 
when the humidity was increased from 
30% to 90%. In molded insulation it 
is claimed that the surface resistivity 
is increased approximately 20% over a 
phenol condensation compound de- 
signed for similar uses. 

The principal uses which Cumar has 
found so far in the electrical industry 
are as a base for insulating varnishes 
and lacquers, as a coil filler and in 
compositions for use in making molded 
insulation. 

Cumar, which is manufactured by the 
Barrett Co., Chemical Department, 17 
Battery place, New York City, is mar- 
keted in 9 different melting-point 
grades, ranging from a soft plastic ma- 
terial of melting point about 122 deg. F. 
to a hard brittle material with a melting 
point of over 302 deg. F. 


Novel Type of Miniature Electri- 
cal Measuring Instruments. 


With an over-all diameter of 2 9/16 
in.—slightly larger than that of a gentle- 
man’s watch—and a weight of only 4 
ounces, a novel type of miniature elec- 
trical instruments for the measurement 
of voltage and current is proving effec- 
tive and reliable on small panels where 


economy of space, together with high 





Flush Type Direct-Current Voltmeter. 


accuracy and neatness of appearance, is 
imperative. It is especially applicable 
to the measurement of small direct cur- 
rents, such as the filament and plate 
currents of radio communication sets, 
or those in connection with farm light- 
ing and other small charging and light- 
ing sets, or in use with dental and 
electromedical work. 
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To meet the growing demand for in- 
struments of small size, together with 
increased sensitiveness and greater ac- 
curacy, the Westinghouse Electric & 
Manufacturing Co. has developed this 
miniature type. It combines extreme 
delicacy of action with high sensitivity 
and ruggedness, and the design, con- 
struction, and materials are such that 
the instruments are permanently ac- 
curate. 

A salient feature of design wherein 
these instruments differ from the other 
makes consists in the method of sup- 
porting the cylindrical core and mov- 
able element between the pole pieces of 
the magnet. Instead of providing for 
this purpose a casting supported at the 
back of the instrument independently 
of the magnet and pole pieces and there- 
fore requiring, in order to secure accur- 
acy, a high degree of machining, the 
new Westinghouse instruments make 
use of two simple, easily and inexpen- 
sively made bronze-alloy punchings se- 
curely’ fastened to either side of the 
pole pieces. 

This departure makes the instrument 
more compact, greatly simplifies the 
construction, and lessens the amount of 
space required within the case, thereby 
making it practical to construct the in- 
strument to miniature dimensions and 
secure at the same time a high degree 
of accuracy, reliability and sturdiness 
of design. 

Another departure from a method in 
common use with other makes consists 
in the insulation, by oxidation instead 
of by paper, of the small aluminum 
frame which carries the coil of the 
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movable element. The oxide of alumi- 
num thus used is highly effective as 
an insulator and greatly facilitates the 
mounting of the coil. 

The fastening of the pivot support of 
the movable element constitutes an addi- 
tional departure from older practice. 
The base of the support, instead of be- 
ing cemented directly to the coil, is 
elongated and clinched around either 
side of the aluminum frame of the mov- 
able coil. This gives a more accurate 
centering of the pivots. 

By combining the millivoltmeter with 
a noninductive heater and thermocouple, 
it is made suitable for the measurement 
of high-frequency alternating currents, 
such as are encountered in radio com- 
munication. The same instrument can 
also be operated on alternating-current 
circuits of commercial frequency, pro- 
vided they are not subjected to over- 
loads. 

The instruments can be furnished for 
mounting with the face flush with the 
panel, or for projection. They are ar- 
ranged for rear connection. The stand- 
ard finish is white dial, nickel bezel 
ring, and black marine case. Black-dial 
instruments can also be furnished, if 
desired. 

All instruments are checked through- 
out their entire range for accuracy. The 
calibration at any point of the scale 
within 2% of full-scale reading on 
direct current and radio-frequency cur- 
rent of the frequencies now in use. 
These instruments are the smallest of 
the D’Arsonval (that is, moving coil 
and permanent magnet) type that are 
being regularly manufactured. 





Miniature Instrument Disassembled, Showing Parts. 
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Emerson Electric Lets Contracts for Large Factory Ex- 
tension—Industrial Haulage Problems—Trade Literature 


Electrical Sales Agency, with head 
quarters at 22 West 32nd street, New 
York City, would like to secure the 
representation of several manufac- 
turers who are desirous of selling 
their product to the jobbing trade of 
New York, and surrounding territory. 
This concern would also like to enter- 
tain sole agency propositions. 


Roller-Smith Co., 233 Broadway, 
New York, announces that its Cali- 
fornia representative, the Electrical 
Material Co., 589 Howard street, San 
Francisco, has opened a Los Angeles 
office in the Title Insurance building, 
The Los Angeles office is in charge 
of E. H. Bell, who has had extensive 
experience in marketing electrical 
products. The Electrical Material 
Co. handles the Roller-Smith lines of 
electrical measuring instruments, 
watt-hour meters and circuit break- 
ers in California, Nevada and parts of 
Oregon and Idaho. 


Central Electric Co., 316-326 South 
Wells street, Chicago, is making dis- 
tribution of a new 16-page catalog 
dealing with Maxolite RLM standard 
dome diffusers, which are. designed 
specially for use in machine shops, 
textile mills, woodworking plants and 
practically all ether places where 
close work is done. It illustrates and 


describes various types of Maxolite 
reflectors and contains considerable 
technical data on industrial lighting. 


The Duplexalite fixture for residence 
ilghting, Alexalite system of illumin- 
ation designed for both offices and 
residences, and Four-in-One lighting 
fixtures for store and office illumina- 
tion are also illustrated and briefly de- 
scribed. 

Hays School of Combustion, Chi- 
cago. announces that W. L. Abbott, 
chief operating engineer of the Com- 
monwealth Edison Co., has associated 


himself with the staff of reviewing 
and supervising editors. Mr. Abbott 
is well known in the power plant 
field because of the responsible posi- 


tion he holds with the utility operat- 
ing the largest power houses in the 
world. He ranks as one of the fore- 
most operating and power plant engi- 
neers in the country and has con- 
tributed richly to the technical press. 
Mr. Abbott has always taken a keen 
and practical interest in young engi- 
neers and educational matters in gen- 
eral. For many vears he was presi- 
dent of the board of trustees, Uni- 
versity of Illinois, and is still on the 


board of trustees. He has been a 
prominent member of the A. I. E. E., 
A S. M. E., N. E. L. A. and the 


W. S. E. of which latter he has been 
president. In matters pertaining to en- 
gineering and education, the collabora- 
tors working with Mr. Abbott are 
David Moffat Myers, Josenh W. 
Hays, Joseph Harrington, Prof. S. W 
Parr, Fred Low and A. L. Rice 


Link-Belt Co., Chicago, has issued 
Booklet No. 421 containing an illus- 
trated article by James Monroe on 
the subject, “Handling Coal and 
Ashes with Electric Hoists.” It sets 
forth the marked economy in labor 
resulting from use of Link-Belt hoists 
for coal and ash handling in power 
plants of moderate size. In _ these 
plants many difficulties in the way of 
effective and economical mechanical 
handling were successfully overcome. 


R. S. Mueller Partnership Dis- 
solved.—The partnership of R. S: 
Mueller & Co., Cleveland, engaged in 
the manufacture of electric test clips 
and battery charging clips, has been 
dissolved as of Dec. 1, Ralph S. 
Mueller having purchased the inter- 


est of George G. Dusinberre. Mr. 
Mueller will consolidate the clip 
business with that of the Mueller 
Electric Co., and under that trade 


name will continue the manufacture 
of clips, attachment plugs, battery 
handles and other electric specialties. 


J. L. Wolf, secretary of the Light- 
ing Fixture Dealers Society of Amer- 
ica, is issuing a series of letter bul- 
letins on the advantages of carton 
packing for illuminating glassware 
and suggesting methods of putting 
this reform in operation. While these 
bulletins were prepared originally for 
confidential circulation to members of 
the fixture dealers society, it has been 
decided to send them on request 
to anyone interested in the improve- 
ment of fixture and lighting trade 
conditions. Copies can be. secured 
from Mr. Wolf, care of Builder’s Ex- 
change, Rose building, Cleveland, O. 


Emerson Electric Co., St. Louis, 
Mo., manufacturer of electric disk 
fans and motors, has let contracts for 
a new &-story building to adjoin its 
present quarters, this will involve an 
expenditure of $600,000. The company 
announced about 2 weeks ago that 
$1,000,000 of 7% cumulative preferred 
stock had been issued for this pur- 
pose. The new building, which will 
provide employment for 1000 persons, 
will be equipped with an electric light 
and power system, a heating plant 
and five passenger and freight ele- 


vators. The general offices will be 
located on the sixth floor and the 
shipping rooms on the first floor. 


One portion of the building will con- 
tain an electric substation and there 
will be fireproof rooms under which 
will be installed gasoline and oil tanks. 
The remainder of the plant will be 
devoted to manufacturing purposes. 
The company has been literally inun- 
dated with orders for its products and 
is said to have refused orders totalin~ 
$3,000,000 during the last 4 months 
because its manufacturing facilities 
were inadequate to meet the demand 
for its products. 


Dudlo Manufacturing Co., Fort 
Wayne, Ind., has recently issued a 
new folder, superseding all previous 
bulletins which includes tables giving 
outside diameters of its enameled, 
silk-covered and cotton-covered mag- 


net wire, as well as additional data 
on bare copper wire. 
Barkelew Electric Manufacturing 


Co., Middletown, O., manufacturer of 
Barkelew knife switches and special- 
ties, is making distribution to the 
trade of a new bulletin (No. 24), 6x9 
ins., giving dimensions of front con- 
nection switches for the selection of 
iron boxes and drilling dimensions of 
its knife switches. The bulletin is 
perforated to fit the binding strip in 
the back of catalog No. 22. This bul- 
letin is also furnished in loose leaf 
sets, 8'4%x10 ins., and perforated to fit 
the Electrical Supply Jobbers Asso- 
ciation binder. Any quantity of these 
bulletins will be furnished upon re- 
quest to the company. 


Lakewood Engineering Offers Un- 
usual Inducement to Study Industrial 
Haulage.—As an inducement to in- 
dustrial plant managers, engineers and 
others to study their interdepartment 
transportation problems and more 
fully realize how industrial tractors 
and trucks help to conserve labor and 
increase production, an offer of three 
awards for the three best analyses 
of the application of the new tier-lift 
truck is announced by the Lakewood 
Engineering Co., of Cleveland. To 
get increased production with pres- 
ent labor conditions is uppermost in 
the minds of business executives. The 
correct use of industrial haulage 
equipment will, in many cases, solve 
the problem. This truck is different, 
in every respect, from the equipment 
heretofore offered for plant trans- 
portation. It combines a tiering ma- 
chine with a storage battery truck, 
thus making a load carrying unit that 
will, by electric power, elevate its 
2-ton load to any height up to 76 ins. 
from the floor. Three awards—$1000, 
$500 and $250—are offered for the 
three best papers on the application 
of the new Lakewood tier-lift truck. 
The award committee, appointed by 
the Society of Industrial Engineers, 
consists of: A. Russell Bond, chair- 
man, editor Scientific American Sup- 
plement, New York City; Professor 
Dexter S. Kimball, dean of the School 
of Engineering, Cornell University, 
Ithaca, N. Y., and Irving A. Berndt, 
president of C. E. Knoeppel & Co., 
New York City. All papers must be 
in the hands of Mr. Bond by Jan. 30, 
1920. The awards will be made prior 
to Feb. 28, 1920. Details of the con- 
test will be sent by the Lakewood 
Engineering Co., Cleveland, upon re- 
quest. The contest is open to all ex- 
cept employes of the Lakewood Engi- 
neering Co. 
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EASTERN STATES. 
Otter Cliffe, Me—The Bureau of 


Yards and Docks, Navy Department, 
Washington, has had plans prepared 
for the erection of a new radio sta- 
tion at this place. 


North Stratford, N. H.—Warner 


Sugar Refinery Co., 70 Wall street, 
New York, has arranged for the 
erection of a l-story power plant, 


64x120 ft., at its local works. 


Springfield, Mass.—New England 
Westinghouse Co., Chicopee Falls, is 
planning for the construction of an 
addition to its plant at East Spring- 
field to cost about $150,000. The 
structure will be equipped for the 
manufacture of small motors. 


Bridgeport, Conn.—Bryant Electric 
Co. has filed plans for the erection of 
a machine works and _ automobile 
service building for company cars, 1 
story, 56x117 ft., to cost about $10,000. 


Cranston, R. I—United Wire & 
Supply Co., Auburn, will build a 2- 
story addition to its plant, 40x250 ft., 
to cost about $100,000. 

Buffalo, N. Y.—Intervillage Elec- 
tric Corp., Buffalo, has been merged 
with the Depew & Lancaster Light, 
Power & Conduit Co., Depew, N. Y., 


under the latter name. 

Churchville, N. Y.—An_ electric 
power plant and transmission line 
will be erected by Alderman, Fair- 
child & Co., 367 Orchard street, Ro- 
chester. 

Fillmore, N. Y.—Genesee Valley 


Power Co. is planning to extend its 
service by an electric line from Fill- 
more to Belmont, to allow lighting 
Belfast and Angelica en route. Work 
on the new line will begin early in 


the spring. The corporation now 
serves the villages of Fillmore and 
Pike. 

Livingston, N. Y.—Livingsten-Ni- 


agara Power Co. has increased its 
capital to $150,000 for proposed ex- 
pansion. 


Long Island City, N. Y.—Queens 
Electric Light & Power Co. has filed 
plans for the erection of a new 
l-story automobile service plant for 
company trucks and cars, 38x200 ft., 
on Read street, near Jane street, to 
cost about $150,000, including equip- 
ment installation. 


New York, N. Y.—Western Elec- 
tric Co., 195 Broadway, has leased 
the 7-story building at 537-45 Green- 
wich street, 100x100 -ft., for a term 
of years at an aggregate rental of 
$300,000. The company will use the 
structure for different features of 
business. 

New York, N. Y.—Central & South 
American Cable Co. has entered into 
contract with the Government of Bra 


zil for the construction of a new cable 


line from Rio Janeiro to Cuba. This 
assures a direct all-American line 
from the United States to Brazil. 


New York, N. Y.—Vermont Hydro- 
Electric Co. has filed notice of au- 
thorization to operate in New York, 
with capitalization of $1,000,000. C. 


N. Wilson, 50 Pine street, is repre- 
sentative. 
New York, N. Y.—Western Union 


Telegraph Co. has been granted per- 
mission by the Government of Peru 
to establish a new cable relay station 
at Pimentel, Peru, a point about mid- 
way of the projected cable line of 
the company, approved by the Gov- 
ernment of Chile, on Nov. 27. Con- 
struction work will be inaugurated at 
an early date. 


Schenectady, N. Y.—General Elec- 
tric Co. is completing plans for the 
erection of a 6-story building at its 
local works, 54x219 ft., to cost about 


$400,000. Harris & Richards, Drexel 
building, Philadelphia, Pa., are archi- 
tects. 

Schenectady, N. Y.—Weber Elec- 


tric Co. has increased its capital from 
$25,000 to $100,000. 


Bayonne, N. J.—In connection with 
the erection of a large addition, the 
Bayonne Hospital, East 30th street, 
near the City Hall, will build a new 
power plant for service at the institu- 
tion and a mechanical laundry works, 
The entire project is estimated to 
cost about $250,000. 


Camden, N. J.—Eavenson & Lever- 
ing, operating a wool scouring plant, 
have arranged for the installation of 
new boilers and auxiliary equipment 
for increased power capacity. 


Dover, N. J.—Electrical and me- 
chanical equipment will be installed 
by the Republic Steel Co., formerly 
known as the Wharton Steel Co., in 
connection with improvements and 
extensions at its blast furnaces and 
steel plant at Wharton. An elec- 


trically operated ore bridge will be 
constructed, new blast furnaces erect- 
ed, coke ovens installed, and plans 
are under way for a new steel finish- 
ing plant and sintering works. The 
project is estimated to cost about 
$3,000,000. H. M. Roche is consult- 
ing engineer; the work will be car- 
ried out under the supervision of 
\rthur G. McKee & Co., Cleveland, 
Ohio. 


Metuchen, N. J.—Large quantities 
of electrical apparatus have been sold 
by the Emergency Fleet Corp. at 
public sale conducted from its local 
warehouse. Among the different 
items and prices are 6000 Edison plug 
fuses, 4 cts. each: dry batteries, 2: 
cts. each: telephone line stations, §: 
each. More than 1000 different items 
are being sold. 


Jt 


Newark, N. J.—New York Tele- 
phone Co. has perfected plans for 
the proposed extensions to its ex- 
change plants in this vicinity to cost 
about $650,000. The main building at 
281-285 Washington street will be in- 
creased in height from 9 to 13 stories. 
at a cost of about $300,000; an addi- 
tion will be erected to the exchange 
plant at 59 Bloomfield avenue to cost 
$200,000; and an extension made to 
the exchange at 176 Avon avenue to 
cost $150,000. 


Perth Amboy, N. J.—Considerable 
electrical and mechanical machinerv 
and equipment will be required for 
the large addition to be constructed 
at the plant of the Perth Amboy Dry 
Dock Co., foot of Broad street. \ 
new dry dock, mechanical and elec- 
trical shops will be constructed. 
Lockwood, Greene & Co., 101 Park 
avenue, New York, are architects and 
engineers. 


Trenton, N. J.—Hildebrecht Ice 
Cream Manufacturing Co. will build 
a new ice and refrigerating plant to 
cost about $30,000. Considerable 
electrical equipment will be installed. 


Trenton, N. J.—Crescent Insulated 
Wire & Cable Co., Olden and Taylor 
streets, has acquired additional prop- 
erty on Webster street for tlfe erec- 
tion of an addition to its works. The 
company will install oil-burning 
equipment in its power plant, chang- 
ing from coal to such type of fuel for 
general operation. 


Whitehouse, N. J.—The Reading- 
ton Township Committee is planning 
for the installation of an electric light 
and power system in this section. A 
lighting district has been mapped out, 
and it is proposed to enter into nego- 
tiations with some of the neighbor- 
ing power companies to extend their 
lines to this point. County Engineer 
Grant Davis will be in charge. 


Wilmington, Del.—Plans have been 
filed by the Standard Kid Manufac- 


turing Co., 4th and Monroe streets, 
for the erection of a new l-story 
boiler plant, about 40x40 ft. 

Wilmington, Del.—Unger Storage 
Battery Co. 12th and Madison 


streets, has filed plans for the erec- 
tion of a l-story addition to its plant. 


Allentown, Pa.—The engine plant 
at the stone quarries of Herbine & 
Ziegenfus was destroyed by fire on 
Dec. 14. The plant will be rebuilt. 

Allentown, Pa.—Electric Bond & 
Share Co., 71 Broadway, New York, 
has inaugurated construction work 
on extensions to its power stations 
and transmission lines in this section. 


The work is estimated to cost $3.- 
000,000, 
Freeburg, Pa. — Northumberland 


County Gas & Electric Co., Sunbury, 
is planning for the installation of an 
electric light and power system here. 
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It is proposed to have the new sys- 
tem ready for service by the coming 
spring. 

Hazleton, Pa.——A new coal wash- 


ery will be constructed at the Silver 
Brook mining properties, to be elec- 


trically operated. Service will be 
furnished by the Harwood Electric 
Co. 


Johnstown, Pa.—To provide for its 
new power project, the Penn Public 
Service Co. has arranged for a bond 
issue of $4,000,000. The company has 


preliminary work under the way on 
a new steam-driven power plant at 
Seward, near Johnstown, to. cost 


about $1,500,000. Operations are con- 
ducted in Cambria, Somerset, Indi- 
ana, Clearfield, Centre and West- 
moreland counties and general expan- 
sion work is planned. The territory 


served has a population of about 
400.000. 

Philadelphia, Pa-—A new l-story 
boiler plant, 42x66 ft., to cost about 


$25,000, will be constructed by the 


Continental Mills Co. at its plant at 
Armat and Lena streets. 
Philadelphia, Pa. — Manufacturing 
Co. of America, 12th and Hamilton 
streets, will install new boiler equip- 


ment at its power house for increased 
capacity. 

Philadelphia, Pa. — Construction 
work has been commenced on the 
boiler plant to be erected at the new 
factory of the American Preserve Co., 
946 Beach street; the structure will 
be 50x70 ft. The entire plant is esti- 
mated to $400,000. 


Philadelphia, Pa.— The largest 
shipbuilding crane ever constructed 
has heen placed in operation at the 
League Island Navy Yard of the 
Government at Philadelphia. The 
crane is electrically operated 
throughout; it has a lifting capacity 
of 350 gross tons, and is equipped 
with an auxiliary hoist, operating on 
a horizontal trackway between the 
two main 175-ton hoist runways. It 
is of stationary pintle cantilever type. 
The crane was built by the McMyler- 
Interstate Co., Cleveland, Ohio, and 
will be used for fitting out work at 
the vard. 


Pittsburgh, Pa.—Pittsburgh Reflec 
tor & Illuminating Co., a New Jersey 
corporation, has increased its capital 
from $15,000 to $50,000. 


Pittsburgh, Pa.—Jones & Laughlin 
Steel Co. has filed plans for the con 
struction of a new l-story pumping 
plant on 2d avenue, near Bates street, 
about $15,000. 


COSI 


to cost 


Reading, Pa.—\etropolitan Edison 


Co. has closed a 5-year contract with 


the Eastern Pennsylvania Railways 
Co., operating at Pottsville and vicin 
ity, for electric energy, providing fo: 


a minimum of 2000 kw. and 


of 4500 kw 


maxinitun 


Wilkes-Barre, Pa.—Kitsee Battery 
Co., 62 North Main street, will build 
a l-story addition, 40x80 ft., to cost 
about $10,000. 

Annapolis, Md.—The Bureau o0 
Yards and Docks, Washington, has 
awarded a contract to the Levering 


& Barrigues Co., 552 West 23d street, 
New York, for the erection of a new 
power plant at the local navy yard 
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DATES AHEAD. 


Society of Civil Engi- 
neers. Annual meeting, New York 
City, Jan. 21-22, 1920. Secretary, 
Charles W. Hunt, 33 West 39th street, 
New York City. 


American 


Western Association of Electrical 
Inspectors Annual convention, St. 
Louis, Mo., Jan. 27-29, 1920. Secre- 
tary, W. S. Boyd, 175 West Jackson 


boulevard, Chicago, III. 


Lighting Fix- 
Annual conven- 


National Council of 
ture Manufacturers 


tion, Detroit, Mich., Feb. 9-13, 1920. 
Secretary-treasurer, Charles H. Hof- 
richter, Cleveland, O. 

Oklahoma Utilities Association. An- 
nual convention, Oklahoma City, Feb. 
10-13, 1920. Secretary. H. A. Lane, 
611 State National Bank building, 
Oklahoma City. 

Central Electric Railway Associa- 


Annual meeting, Louisville, Feb. 
Secretary, A. L. Neereamer, 

Indianapolis, Ind. 

Society. 
Mass., 

April 9, 


Klectrochemical 
Boston, 


American 
Annual convention, 
April 7-10. 1920 Friday, 
joint session with American Institute 
of Electrical Engineers on “Elec- 
trically Produced Alloys.’ Secretary, 
Joseph W. Richards, Bethlehem, Pa. 

National Electric Light Association. 
Annual convention, Pasadena, Cal., 
May 18-21, 1920. Headquarters, Hotel 
Huntington Acting secretary, S. A. 
Sewall, 29 West 39th street, New York 
City. 

Electrical 

Annual 

Oct. 6, 


Association of 
and Dealers. 
Baltimore, Md., 


National 
Contractors 
convention, 











1920. Secretary, W. H. Morton, 110 
West 40th street, New York City. 

The contract covers the building 
work. 


Baltimore, Md.—Consolidated Gas, 
iectric Light & Power Co., Lexing- 
tor building, is planning for the erec- 
tion of a 2-story factory, 53x100 ft., 
on Kloman street, to cost about $5°.- 


000. The structure will be equipped 
for the manufacture of gas appli- 
ances. 


Salisbury, Md.—-Eastern Shore Gas 
& Electric Co. has arranged for a 
preferred stock issue for general ex- 
pansion. The company serves this 
secticn with electric light and power. 


Bluefield, W. Va. American Arma- 
ture Engineering Co., recently incor- 
porated with a capital of $25,000, is 
planning for the establishment of a 
local electric plant. A. A. Grant and 
\. D. Knight head the company. 


Weston, W. Va.—Weston Milling 
Co. is planning for the construction 
of a new transmission line to Seeberi 
to cost about $50,000. George |! 
Keener is president. 

Weirton, W. Va.—lIn connection 
with the construction of the proposed 


new plant of the Weirton Steel Co., 
contracts for which have recently 
been awarded, arrangements have 
been made for the construction of a 
large extension to the blast furnace 
power station, providing for the in- 
stallation of 5 600-hp. boilers 


equipped with underfeed stokers. The 
installation will comprise 2 7500-kw. 
turbogenerato: units, as well as 
switchboard and auxiliary apparatus. 
Large quantities of electrical equip 


ment will be required in connection 
with the construction of the mills 
proper, and contract has_ been 
awarded to the Westinghouse Elec- 


tric & Manufacturing Co., Pittsburgh, 
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Pa., for the furnishing of 2 4000-hp. 
motors; 2 1500-kw. motor-generator 
sets to be installed in the direct cur- 
rent substation at the blooming mill: 
contract has been let to the General 
Electric Co., Schenectady, N. Y., for 
switchboard equipment; the Power 
Specialty Co., New York, will supply 
a 600-hp. waste heat boiler equipped 
with super heaters; while the Vutcan 
Soot Cleaner Co., Chicago, has been 
awarded the contract for soot blower 
equipment. When completed, the 
new plant will have an annual capac- 
ity of about 400,000 tons of ingots. 
and the company is arranging for the 
completion by June, 1920. 


Hertford, N. C.—The Board of 
Trustees has approved a’ bond issue 
of $125,000 for improvements and ex- 
tensions in the municipal power plant 
and city water works. 

Lakeview, N. C.—Electric Light & 
Power Co. has increased its capital 
from $75,000 to $300,000 and contem- 
plates plant enlargement. J. R. Mc- 
Queen is president. 


Conway, S. C.—Conway Lumber 
Co. is in the market for a 25-kw. 
generator, 3-phase, 60-cycle, 240- 


connected. 


Denmark, §. C.—American Tele- 
phone & Telegraph Co. will erect a 
$75,000 to $100,000 office building. It 
will be 3 stories high and used for 
lunch room, employment and operat- 
ing room, etc. 


NORTH CENTRAL STATES. 


Dover, O.—The city voted bond 
issue of $100,000 to enlarge its mu- 
nicipal electric plant and to replace 
natural gas engines with steam en- 
gines. 

Bad Axe, Mich.—A committee has 
been appointed to look into ways 
and means to improve water system. 
The committee also agreed that there 
are but two things in sight—either 
the sale of the present plant and a 
franchise to private parties or a new 
municipal plant, which it is estimated 
would cost at least $75,000. The com- 
mittee is now working on the propo- 
sition. 

Charlotte, Mich.—The city council 
is interested in the proposition of 
the advisability of installing an elec- 


volts, belted or direct 


trical equipment at the city water 
works station. 
Muskegon, Mich.—Shaw Electric 


Crane Co. contemplates an addition 


to its plant which will double its 
capacity. 
Colfax, Ind.—Colfax Electric Co. 


has petitioned for authority to issue 
$20,000 in bonds for extension to 
light system. Address general man- 
ager. 

East Chicago, Ind.—Bates Expand- 
ed Steel Truss Co. of East Chicago 
and Savona, Italy, has opened its new 
plant at Savona. It was built by 
Walter Bates and is a duplicate of 
the one at East Chicago. The Bates 
company manufactures latticed steel 
poles and has had heavy contracts 
from the ministry of railways of 
Great Britain and from traction com- 
panies in Swedish cities. Large 
numbers of the poles are in use in 
\frica and India. 
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East Chicago, Ind.—In an applica- 


tion to the Indiana Public Service 
Commission for permission to issue 
bonds for $161,000 for the comple- 
tion of its tiltration plant at East 
Chicago, the East Chicago and In 
diana Harbor Water Co. stated that 
construction work to date had cost 
$244,199. \ccording to these figures 
the filtration piant when completed 
will cost the company $405,699. The 
original estimate was $225,000. The 
headquarters of the East Chicago 
and Indiana Harbor Water Co. are 


at Indianapolis, Ind. 


Indianapolis, Ind.—Liquid Carbonic 
Co. of Chicago has purchased a site 
and will erect a plant for the manu- 
facture of carbonic gas. J. B. Olwin, 
manager of the Liquid Carbonic Co. 
of Chicago. 


Indianapolis, Ind.—The Indiana 
Telephone Association has been in- 
corporated with the purpose of pro- 
tecting investments in _ telephone 
properties. The organization is com- 
posed of all the telephone companies 
of the state. Among those interested 
are Claude R. Stoops, Napanee; Wil- 
liam N. Bailey, Richmond, and 
Frank O. Cuppy, Lafayette. 


Indianapolis, Ind.—Prest-O-Lite Co. 
will build a 2-story battery house, 
100x400 ft. to cost $400,000. 


Logansport, Ind.—The Cass Coun- 
ty Chamber of Commerce will have 
a survey made of the Wabash river 
at Logansport with a view of using 
power of the river for an electric 
power and light plant. 


Chicago, Ill—A new plant 27x306 
ft., is contemplated by the Federal 
Electric Co. and will involve an ex- 
penditure of $150,000. 


Chicago, Ill—The trustees of the 
sanitary district have decided to 
build a new hydro-electric plant at 
Lockport. Its construction will take 
“the major portion of two years,” 
cost an aggregate of $2,000,000, of 
which the trustees agreed that $750,- 
000 shall be spent next year, and in- 
crease the gross revenue of the dis- 
trict from electric energy “above 
$300,000 annually.” 


Bruce, Wis.—The sum of $12,000 
in bonds has been voted for munici- 
pal lighting system. L. H. Stenson, 
city clerk. 

Colfax, Wis.— Colfax Light & 
Power Co. will spend about $200,000 
to increase the capacity of its hydro 
electric plant. 


Lancaster, Wis.—larmers’ Tele 
phone Co. will erect telephone ex 
change and office building on East 
Maple street. The building will be 

stories, and of brick construction. 
Work will be started in the spring. 


Estimated cost $50,000. 


Milwaukee, Wis.—Mueller & Son 
Co. will completely electrify its plant 
by the installation of a large gen- 
erator and 65 motors of various sizes. 


Tomah, Wis.—Tomah Electric Light 
Co. contemplates a light plant. Louis 
W. Barnes, architect, Superior street. 
Superintendent has not yet been se 
lected. 

Waupaca, Wis.—Little Wolf Power 
Co. will construct power plant and 
dam on Little Wolf River. Dr. W. H. 
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Finney, Clintonville, is interested. 
Engineer, L. A. DeGuere, Grand Rap- 
ids, Wis. Work is to start Jan. 1 and 
be completed June 1. 


Washburn, Wis.—\Visconsin Tele 


phone Co. has purchased the Baytield 


County Telephone Co. New instru- 
ments will be installed. 
Belview, Minn.—Northern States 


Power Co., Garrett, O. House, man 
ager, 76 W. 3rd street, will extend its 
1 


line from Belview, Minn., to Sacred 
Heart. 

Bemidji, Minn.—A company has 
been formed to install Helga Twp. 
Telephone line from Bemidji to 
Helga, 13 miles southwest of here. 


Line will connect Northwestern Ex- 
change line at M. & I., 2 miles south- 
sast of here. Full metallic line. Ad- 


ner Stone, secretary of the company. 


Clearbrook, Minn. — Clearbrook 
Electrical Co. will build a power 
house. 


Buffalo, Mo.—The proposition of 
installing street lights is under con- 
sideration. 


Brunswick, Mo.—The sale of the 
Brunswick Light & Water Co.’s plant 
and lines to the Carrollton Water, 
Light & Transit Co. has been ap- 
proved by the State Public Service 
Commission. The trade includes the 
sale of the local company’s light and 
water plants here as well as the trans- 
mission lines extending from bBruns- 
wick to Dalton, Keytesville, Triplett 
and Mendon. In addition to the 
Chariton county towns, the Carrol- 
ton company will also furnish light to 
DeWitt, Wakenda, Bosworth. Bogard 
and Tina, in Carrol county. This will 
form one of the largest country light- 
ing systems in the state. 


Marshfield, Mo—L. A. Reynolds 
and T. F. Bowers of Flat River, Mo.., 
have made a contract to purchase 
the electric light plant from the city 
of Marshfield and in payment have 
agreed to furnish the city with lights 
for a period of 5 years which would 
amount to $7300. 


Maryville, Mo. — Permission was 
granted by the county court to the 
Mound City Electric Light & Ice Co. 
to erect a transmission line from 
Clyde to Stanberry. 

Shannondale, Mo. Shannondale 
Light & Power Co. has char 
tered with a capital stock of $6000 


Meridan, Kan.—<A transmission lin« 
is to be rebuilt in the near future t 
Topeka, a distance of 15 miles. W. B. 
Rollins, 209 Railway Exchange build- 
ing, Kansas City, Mo., consulting en 
gineer. 

Ness City, Kan.—Election to vote 
$50,000 bonds for the enlargement of 
the light plant carried at the recent 
election. A new 250 hp. engine and 
generator and other necessary equip- 
ment will be installed 

Preston, Kan.—Election to vote 
bonds in the sum of $31,000 for water- 
works improvements is contemplated. 
L. C. Mosier, city clerk. 

Havelock, Neb.—Omaha-Lincoln & 
Denver Railway will construct 3 in- 
terurban lines through the city. 


McIntosh, S. D.—A 


been 


new municipal 
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light plant will be built in the spring. 
Address city clerk. 


Ree Heights, S. D—E. L. Hager 
will install 2-hour service electric 
light plant. L. A. Finnegan, city 


auditor. 
Fargo, N. D.—An election was held 


by citizens’ committee whereby it 
was voted to issue $150,000 in | 
for municipal lighting. 

Mayville, N. D.—R. W. 
Western Equipment Co., 63 East 6th 
street, St. Paul, Minn., will submit 
estimates to the city council for a 
light plant. 


SOUTH CENTRAL STATES. 


Louisville, Ky.— Power and lighting 
plants and other utilities will be in- 
stalled by the Country Home Power 
& Lighting Co. which applied for a 
charter, with a capital stock of $30,- 
000. W. Ray, Owensboro, president. 


Byron, Okla.—Bonds have 
voted for an electric light plant. 


onds 


Richards, 


been 


Donna, Tex.—Donna Light & Ice 
Co. is understood to be arranging 
plans for the enlargement of its elec- 
tric light and power plant, to increase 
the present capacity. The company 
has filed notice with the Secretary of 
State of an increase in its capital 
stock from $10,000 to $40,000, to pro- 
vide for the proposed expansion. 


Fort Worth, Tex.—C. O. Thorp of 
Fort Worth has made application to 
the state engineer of New Mexico for 
a permit to construct a reservoir and 
hydroelectric plant on the Pecos river 
about 5 miles north of the Texas line. 
The site of the proposed reservoir is 
near Red Bluff. The project will cost 
about $600,000. 


Kennedy, Tex.—Fire on Dec. 11, 
which caused a loss of $75,000, de- 
stroyed the power plant of the Ken- 
nedy Light & Power Co. It is under- 
stood that the company is consider- 
ing plans for immediate rebuilding. 


Lufkin, Tex.—F inal details are be- 
ing worked out for the installation 
of the white way, which will begin 
about the first of the year, at a cost 
of approximately $6000. 


McLean, Tex.—T. V. Webb. pro- 
prietor of the McLean Motor Co., 
has made arrangements to install an 
electric light plant of sufficient size 
to light the business section of the 
town. 


Pittsburg, Tex.—Home Light & Ice 
Co. plans improvements to its plant 
involving an expediture of $30,000. 
\Motor-driven ice-making equipment 


of 20-ton capacity, boilers, etc., will 
be installed. 

Ranger, Tex.—Southwestern Tele- 
graph & Telephone Co. will soon 
start the construction of a new build- 


ing to cost between $50,000 and $100,- 
000. J. A. Williams, district man- 
ager 

Rock Springs, Tex.—Rock Springs 
Light Co. will construct an electric 
light and power plant here. VY. A. 
Brown is a stockholder. 

Waco, Tex.—Central Texas Electric 
Co. of Waco, which plans to construct 
an interurban electric railway  be- 
tween Belton and Austin, about 50 
mi., and between Waco and Temple. 
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about 60 mi., has appointed B. A. Mc- 
Carthy, of the Central Texas Engi- 
neering & Construction Co., chief en- 
The survey for the proposed 


gineer. 

line between Belton and Austin 1s 

now being made. The project in- 
volves the construction of a large 

electric power station, which will be 

probably located at Austin. 

WESTERN STATES. 

Ryegate, Mont.—Montana Power 


Co. will erect power line to Ryegate 
for light and pewer. 

Buhl, Ida.—City 
bond issue for waterworks 
nicipal light system. James J. 
bers, Denver, Colo., interested. 


contemplates a 
and mu- 
Cham- 


Winnemucca, Nev.—George Wing- 
field is interested in a $200,000 hotel 
to be erected. The company also 
plans to maintain its own electric 
light plant in the hotel. 


Ogden, Utah. 
tery manufacturing 
erected in this city by the 
D-G. Storage Battery Co. 
cost $200,000. 


\ large storage bat- 
plant is to be 
Western 
Estimated 








FOREIGN TRADE 




















[Addresses of firms referred to im these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and 
Domestic Commerce, Washington, D. C., 
or its branch and local co-operative 
offices. Request for each opportunity 
should be on a separate sheet and the 
file number given.] 


Electrical Goods (31,542).—A firm 
of importers and general commission 
merchants in India desires to repre- 
sent manufacturers of hardware, en- 
gineers’ tools, boiler fittings, mill ma- 
chinery, electrical fittings and acces- 
dynamos and motors, motor 
Reference 


sories, 

cars, etc 
Material 

(31,547). 


for Electrical Tramways 
\n engineer in Belgium de- 


sires to secure the exclusive agency 
for the sale of machine tools, mate- 
rial for electrical tramways and for 
steel construction. Quotations should 
be given cif \ntwerp. Terms, 
credit of 90 days. Correspondence 
may be in English. Reference. 


Electrical Goods (31,583).—An elec- 
trical engineer in Spain desires to se- 
cure an agency for the sale in south- 
ern Spain of electrical goods, appli- 
ances and machinery. Reference. 


Electric Light Apparatus (31,590). 
—A firm of importers in the Nether- 
lands desires to purchase or secure an 
agency for the sale of automobile 
accessories, especially electric light 
apparatus, combined or not combined 
with electric starter. Reference 








I PROPOSALS i 
: | 








Municipal Light Plant.—Bids will 
be received Jan. 5 for the construc 
tion of a $25,000 municipal electric 


light plant at McIntosh, S. D., to sup- 


ELECTRICAL REVIEW 


ply electric light, heat and 
L. A. Finnegan, city auditor. 

Generating Equipment.—Bids will 
be received until Jan. 5 by C. L. True- 
blood, city clerk, Whittier, Cal., for 
furnishing and installing 2400 tons 
4-24 in. classes B and Cc. i. water pipe 
fittings and equipment for pumping 
water and geuerating 200 kw. electric 
current. Alternate bids for pumping 
and generating will be taken as fol- 
lows: (1) 12x 36-in. high duty cross 


power. 


compound double acting crank and 
flywheel pumping engine, 2 150-hp. 
water-tube boilers and one 200-kw. 


steam turbine generator; (2) same as 
preceding, excepting generator; (3) 
2 direct connected 2200 g.p.m. cen- 
trifugal pumps and motors. 








NEW PUBLICATIONS 




















Determination of the Output Char- 
acteristic of Electron Tube Generat- 
ors is the title of Scientific Paper No. 
355 by Lewis H. Hull, assistant phys- 
icist of the Bureau of Standards, and 
issued by that bureau of the Depart- 
ment of Commerce, Washington, D. 
C. The author points out that owing 
to saturation and rectification effects 
in three-electrode vacuum tubes, the 
currents which they deliver to any 
type of output circuit, when used as a 
generator, are heavily loaded with 
harmonics. Experimental results in- 
dicate that the frequency of the os- 
cillating currents generated is_ the 
natural frequency of the output cir- 
cuit. Hence this circuit acts as a filter 
in series with the tube and the direct 
current power system, and the useful 
output current is approximately sin 
usoidal, whatever the distortion of 
the tube currents, depending in am- 
plitude solely upon the fundamental 
constituents of the tube currents. 
General expressions are derived for 
the power and current output in terms 
of static characteristics of the gen- 
erating tube, and are corroborated by 
experimental results obtained with a 
particular tube. The price of this 
publication is 5 cts. and copies may be 
obtained from the Superintendent of 
Documents, Government Printing Of- 
fice, Washington, D. C. 








INCORPORATIONS © 








Indianapolis, Ind.—I. V. Zelander 
Manufacturing Co. has been incorpo- 
rated with capital of $25,000 for the 
manufacture of electrical supplies. 
The directors are I. V. Zelander, R. 
\. Coombs and Elmer Kidwell. 


Goose Creek, Tex.—Goose Creek 
Light Power Co. has been incorpo- 
rated here with a capital stock of 
$75,000, and will construct an electric 
light and power plant. The incorpo- 
rators are W. W. Sloan, R. S. Sterling 
and T. D. Joiner, af. 


Lone Star, S. C.—Lone Star Tele- 
phone Co. has been incorporated with 
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a capital of $1000. G. Keister, presi- 
dent, and P. C. Way, treasurer. 


Tuskegee, Ala.—Tuskegee Light & 
Power Co. has been incorporated with 
a capital of $30,000 to operate electric 
light and power plants and ice plant. 
D. E. Laslie and others interested. 


New York, N. Y.—Sherwood Motor 
Repair Co., Inc. Capital, $25,000. To 
operate motor repair works, etc. In- 
corporators: S. H. Doughty, H. R 
Croley and P. A. Zizelman, 28 Park 
Row, New York. 


Malone, N. Y.—Pond Electric & 
Battery Service, Inc. Capital, $20,000. 
To manufacture electrical goods, bat- 
teries, etc. Incorporators: F. O. Pond, 
F. R. Kirk and V. E. Maher, Malone. 


East Orange, N. J.—Motor Starter 
& Air Pump Co. Capital, $200,000. To 
manufacture motor starters and other 
motor equipment Incorporators: 
Gordon Grand, East Orange; E. O. 
Gordon Grand, E. O. Picking and M. 
V. McKenzie, East Orange. 

Newark, N. J.—Hochbaum-Rylan- 
der Co. Capital, $100,000. To manu- 
facture and deal in electric fixtures, 
etc. Incorporators: Fred and M. 
Hochbaum, and Ernest Rylander, 
South Orange. 


Wilmington, Del.—Superior Spot- 
light Co. Capital, $100,000. To manu- 
facture electric flashlights and other 
electrical goods. Incorporators: M. 
E. Doto, Horace G. Eastburn and 
Charles P. Colton, Wilmington. 


Indianapolis, Ind.—Volta Battery 
Co. has been incorporated with a 
capital of $10,000 to manufacture 
electric batteries. 

Koshkonong, Wis. — Koshkonong 
Light & Power Co. has incorporated 
with a capital of $75,000 to erect light 
and power plant. A. R. Hoard, Ft. 
Atkinson, John Hetts, Oval, Swart, 


R. F. D. Ft. Atkinson, interested. 
Indianapolis, Ind. — Roll-a-Rocker 
Co., dealers in electrical specialties, 


has been incorporated with capital of 
$15000 by J. M. Hunter, J. H. Horn- 
stein and Harry K. Lange. 


Caroline. Wis.—Caroline 
Co. has been incorporated with a 
capital of $6,000. D. F. Breed, Gust 
\. Radtke, Roy E. Van Behaick, C. 
B. Hanson, F. R. Bust. 


Marion, Ky.—Marion Light. Ice & 
Coal Co. Capital, $40,000. To op- 
erate a local electric and ice manu- 
facturing plant. Incorporators: S. 
Gugenheim, T. H. Cochran, and O. S. 
Denny. 

New York, N. Y.—FEast Coast 
Electrical Supply Co. Capital, $15,- 
000. To manufacture electrical sup- 
plies. Incorporators: W. J. Fisher, 
T. Christianson, and J. V. Schraig, 
Richmond Hill. 


New York, N. Y.—Cellokay Manu- 
facturing Corp. Capital, $500,000. To 
manufacture special machinery for 
motor service, etc. Incorporators: 
Joseph Rucker, W. H. Peck, and A. 
E. Atherton, 510 West 124th street. 


Philadelphia, Pa—Ward Electric 
Co. Capital, $30,000. To manufac- 
ture electrical goods. Incorporators: 
Philip H. Ward, Jr.; Ralph P. Ward. 
1421 Arch street; and M. L. Brown, 
Philadelphia. 


Electric 
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W.R. Molinard Resigns—C. S. Beardsley Vacuum Cleaner 
Manufacturers’ Association President—S. P. Brown Dies 


FraNK H. BETHELL, formerly 
vice-president of the New York Tele- 
phone Co., New York, recently resigned, 
was tendered a testimonial dinner at the 
Telephone Club by his former associates 
on his retirement from the company. 


W. CAMERON ForBEs, of Bos- 
ton, at one time Governor-General of 
the Philippine Islands, has been elected 
a director of the American Telephone 
& Telegraph Co. His father, W. H. 
Forbes, was president of the first Bell 
telephone organization. 


W. C. Briees, formerly New York 
district manager of the Shepard Electric 
Crane & Hoist Co., New York, has ac- 
cepted a position with the Pennsylvania 
Crusher Co., Philadeiphia. He is suc- 
ceeded in the New York office of the 
Shepard company by R. W. Hurst. 


ERNEST W. PELTON, for the past 
16 years connected with Stanley Works, 
New Britain, Conn., as mechanical en- 
gineer, has become manufacturing su- 
perintendent of the hardware factory. 
He will retain supervision of the elec- 
trical and power, as well as the engi- 
neering, mechanical and transportation 
departments. 


H. W. GRAEBER, assistant super- 
intendent of construction of the Okla- 
homa Gas & Electric Co., Oklahoma 


City, has been promoted to the position 
of superintendent of construction, effec- 
tive Jan. 1. He succeeds to the posi- 
tion of H. W. Reitly, who will on that 
date assume the office as vice-president 
in charge of operation. 


R. De VERE Hope, recently dis- 
charged from the United States Army. 
where he was stationed at Edgewood 
Arsenal in connection with the manu- 
facture of mustard gases, has entered 
the organization of the Duratex Co., as 
industrial engineer. Prior to entering 
the army he was for a number of years 
connected with the engineering depart- 
ment of the New York Telephone Co. 

F. S. MonTGOMERY, for the past 
6 years advertising manager of the Na- 
tional Metal Molding Co., Pittsburgh, 
has tendered his resignation, effective 


Dec. 31, to become associated with the 
Ivan B. Nordham Co., outdoor adver- 
tising, 8 West 40th street, New York. 


Prior to becoming advertising manager, 
Mr. Montgomery was for several years 
district manager in charge of the At- 
lanta office of the company. 


W. R. MoLINARD, 


vice-president 


in charge of operation of the Okla- 
homa Gas & Electric Co., Oklahoma 
Citv, has resigned, effective Jan. 1, and 


will be succeeded by H. W. Reilly, su- 
perintendent of construction for the 
Oklahoma _ properties. Mr. Molinard 
has served the Byllesby organization in 
important capacities since 1912 and 
leaves the company to go to California 
on account of private interests there. 


C FF. Gray, electrical engineer, 
Winnipeg, Manitoba, has been re- 
elected mayor of that city by more than 
2500 majority. 


Henry L. LIDDELL has been ap- 
pointed instructor in the civil engineer- 


ing department of the Massachusetts 
Institute of Techonology. 
J. L. Harper, chief engineer of 


the Niagara Falls Power Co., Buffalo, 
N: Y., recently tendered an interesting 
address at the meeting of the Builders’ 
Exchange at the Chamber of Commerce 
Club Rooms, Buffalo. Mr. Harper set 
forth that water power, in his opinion, 
could never entirely replace the use of 
coal, and spoke in a very entertaining 
manner on the latest power develop- 
ment project at Niagara Falls, whereby 
an efficiency of 90% is realized from 
the water used, which is said to be the 
highest efficiency ever attained in the 
world. 

CHARLES S. BEARDSLEY, chair- 
man of the newly organized Vacuum 
Cleaner Manufacturers’ Association, is 

















Charles S. Beardsley. 


general manager of The United Elec- 
tric Co., Canton, O. He became asso- 
ciated with the company in his present 
capacity about 2 years ago and in this 
brief period has made a notable record 
in his administration of the company’s 
affairs, and has introduced many novel 
ideas for the merchandising of. house- 
hold appliances which have been prof- 
itable to the industry as a whole. He 
has had a broad experience in merchan- 
dising and his sound training in adver- 
tising methods, coupled with the 
thorough mechanical knowledge which 
he possesses, accounts for the promi- 
nent position The United company oc- 
cupies in the industry. 


Obituary. 
RALPH L. SHAINWALD, presi- 
dent of the Standard Paint Co., New 


York City, manufacturer of insulating 
paints and compounds, died on Dec. 10. 


WiLtt1iAM F. Tuomas, for the 
past 21 years connected with the Pub- 
lic Service Corp., and more recently 
manager of the New Brunswick, N. J., 
district of the company, died on Dec. 17. 


STEPHEN PEARSON BROWN, a 
prominent eastern engineer, died in 
Sebec Lake, near Dover, Me., Dec. 13. 
He was pulling his 9-year-old son on a 
sled when the ice broke under him and 
he sank before the boy could summon 
help. Mr. Brown was born in Dover, 
Me., April 29, 1877. He attended the 
Foxcroft Academy, Foxcroft, Me., the 
Hotchkiss School, Lakeville, Conn., and 
graduated from the Massachusetts In- 
stitute of Technology with a B. Sc. de- 
gree in mechanical engineering in 1900. 


From 1900 to 1903 he was a junior 
partner of Collier & Brown, consult- 
ing engineers, Atlanta, Ga., and was 


engaged on hydroelectric developments, 
mill construction, municipal steam 
driven electric lighting plants, water- 
works, sewage systems, etc. From 1904 
to 1905 he was inspector for the N. Y.. 
N. H. & H. R. R. From 1905 to 1909 
he was with the United Engineering & 
Contracting Co., of New York, in va- 
rious capacities. From 1909 to 1912 
he was chief engineer of the Tidewater 
Building Co.. and T. B. Brvson. build- 
ing section 11-A-3 of the Fourth Ave- 
nue Rapid Transit subwav in Brook- 
Ivn. In 1912 he became chief engineer 
of the Mount Royal Tunnel & Termi- 
nal Co., Ltd., and managing engineer 
for Mackenzie. Mann & Co., Ltd., hav- 
ing charge of both the design and con- 
struction of the terminal develonment 
in Montreal for the Canadian North- 
ern railwav. This includes a double 
track tunnel over three miles long, elab- 
orate freight and passenger terminals 
and an elevated double track viaduct 
across the lower town from the tunnel 
to the harbor. It involves an expendi- 
ture of $15,000,000. In 1916 he was 
vice-president and manager of Ford. 
Bacon & Davies, a well-known firm of 
engineering contractors of New York 
Citv. He continued to act in a con 
sulting capacity in regard to the Mont- 
real terminal work for the C. N. R.. 
and was expected in that city this 
month on business in connection with 
the C. N. R. enterprise. From 1915 to 
1917 he was a member of the council 
of the Canadian Society of Civil En- 
member of the 


gineers. He was a 
American Society of Civil Engineers. 
of the American Society of Mechan- 


ical Fngineers. of the American Rail- 


Engineering 


Association. of the 


way 
Canadian Societv of Civil Engineers 
and of the Institution of Civil FEngi- 
neers (British). 
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Electric Railways Best Operated by 
Private Capital. 


Only by the use of private capital and 
enterprise can the electric railways of the 
United States be made to function prop- 
erly, Bentley W. Warren, counsel for the 
Committee of One Hundred of the Amer- 
ican Railway Association, declared in a 
brief tiled with the Federal Electric Rail- 
way Commission, which will probably re- 
port the result of its investigation made 
last summer to President Wilson some 
time this month. 

In connection with this statement Mr. 
Warren declared that legal and financial 
obstacles in the way of government ac- 
quisition of public utilities and the great 
divergence of opinion as to the desirabil- 
ity of the plan prevented at the present 
time the successful operation of public 
ownership. 

If private capital and enterprise is to 
continue to be used in the local trans- 
portation field, the brief declares, it is 
essential that the credit of the industry 
be re-established, since a continuing sup- 
ply of new capital is necessary to permit 
these utilities to keep pace with the de- 
mands of the public. 


Credit Extension to European Coun- 
tries a Vital Need. 


The importance of wide public support 
in the matter of supplying European 
credits is emphasized in the current is- 
sue of “American Goods and Foreign 
Markets,’’ the semi-monthly review of 
foreign trade conditions issued by the 
Guaranty Trust Co. of New York. 

The publication says that while manu- 
facturers and exporters are thoroughly 
acquainted with the implication and in- 
evitable effects on foreign trade if the 
drop in exchange is not checked, “‘it is 
not quite clear that it is understood by 
the general public, and particularly by 
those who have funds for investment, 
that their co-operation is esential if the 
present situation is not to continue in- 
definitely. 

“Yet,’’ the review continues, “‘it must 
be evident to the casual observer that 
Europe cannot produce the necessities of 
life in sufficient quantities until the 
means of production are there. For five 
years, the normal operation of industry 
gave way to the highly specialized and 
non-productive operations of war time. 
The means of transportation, except 
along those roads needed for the moving 
of munitions and troops, were allowed to 
deteriorate. Machinery, necessary to the 
production of goods for the consumption 
of the people, wore out and was not re- 


placed. Stocks of raw materials were 
used up or diverted to uses which did 
not go to the satisfaction of the daily 
wants of the people. \ll this continued 
for five years. The resultant loss was 


almost incalculable In coming back into 


preduction to an extent sufficient not 


alone to meet the needs of her own peo 
ple, but also to sell goods abroad suf- 
Micient to pay the accumulated debt of 
years, the countries of Europe had a 
task almost as difficult as that of carry 
ing on the war In one ense vas 
more difficult, for during the war the 
energies of the people wer timulated 
by fear, or patriotism, or some _ other 
emotion, which made continued and un- 
interrupted effort a matter of vital neces- 
sity 

“At the end of the war jurope needed 
first of all, food and clothing. That wa 
forthcoming from the United States in 
short order To send it, however, put a 


new burden upon the credit resources of 
the people, and started the exchanges on 
their downward patil Next furope 
needed raw materials, for the factories 
and mills which were in condition to be- 
gin operations These too were forth- 
coming, and exchanges sagged again, for 
as vet Europe was not in production, and 
could not pay in goods the enormous bal- 
ances which were being piled up against 
her Finally, and most of all. however, 
she needed capital goods—machine tools, 
raily, locomotives, electrical equipment, 
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iil that zreat group of products which 
ire necessary for the existence of a mod- 
rn industrial nation. These are the very 
Vitals of industry, and until they are 
forthcoming, Europe cannot count in- 
dlustrially in the world market as she 
counted before the war And, by the 
same token, she cannot produce the con- 
sumption goods upon which her export 
trade depends Until it is possible for 
Murope to sell for export, the shortage 
of consumption goods in the world will be 
keen, and prices for the necessities of life 
will be high everywhere. 

“To date, the arrangements made for 
the supplying of credit to European in- 
dustry have not been of sufficient scope 
to meet the needs of the situation, as the 
constantly sagging exchanges prove in 
the most graphic manner. European ex- 
ports to this country and elsewhere have 
not been of sufficient value to offset the 
demands for food and raw materials, and 
for the few capital goods which already 
have been shipped. The need, therefore, 
for a broad scheme of credit extension is 
more vital than ever.’’ 





Maryland-Virginia Utility Merger 
Approved. 

Public Service Commission of Mary- 
land, Baltimore, Md., has handed down 
its approval of the merger of a number 
of gas, electric light and power com- 
panies located in Maryland and West 
Virginia the new corporation to be 
known as the Potomac-Edison Gas & 
Power Co., with headquarters at Graf- 
ton, W. Va. The properties to be taken 
into the merger are as follows: Grafton 
Light & Power Co.; Grafton Traction 
Co.; oil wells, plants and pipe lines of 
the Eastern Oil Co., Buffalo, N. Y.:; Cen- 
tral West Virginia Gas Co.: West Vir- 
ginia & Maryland Gas Co.. operating in 
West Virginia and Maryland; a controll- 
ing interest in the capital stock of the 
Hartland Power Co., as well as_ the 
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power plant electric light, traction and 
street car lines of the Cumberland Co. 
Cumberland, Md. Barstow & Co., 50 Pine 
street, New York, are interested largely 
in the new consolidation. It is said that 
the project is the largest in the history 
of the states of West Virginia and Mary 
land 


Local Utilities Merged. 


It is announced that the Maryland 
Public Service Commission has handed 
down an order authorizing the merging 
of a number of local and nearby utility 
concerns. The companies affected are 
the Cambridge Gas, Electric Light & 
Power Co.; Salisbury Light, Heat & 
Power Co., both of Salisbury, Md.; Idile- 
wild Electric Light. Heat & Power Co., 
Federalsburg; and the Peninsular Light 
& Power Co. into the Eastern Shore Gas 
& Electric Co. The new organization 
will issue stock for $315,000 in exchange 
for the aggregate stock of like amount 
of the merged companies. 


Merger of Kansas City Companies 
Requested. 


Application for the issuance of $9,998,- 
000 in common stock and the flotation of 
$8.000.000 worth of bonds. has been filed 
with Missouri Public Utilities Commis- 
sion by Kansas City Power & Light Co., 
Kansas City, Mo. Simultaneously. an- 
other application was filed by the Stand- 
ard Electric Light Co.. a Kansas City, 
Kan., corporation, for permission to 
transfer its plant and other property to 
the Kansas City Power & Light Co. 

-The merging of these two concerns 
will place much of the lighting and 
power for the Kansas City, Kan., in- 
dustries, and residents in the hands of 
the Kansas City. Mo., firm. Extensive 
enlargements, improvements and service 
extension is contemplated by the corpora- 
tion, according to the filing papers. 








WEEKLY COMPARISON OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., 


Rookery Bldg., Chicago. 


Div. rate. Bid Bid 

Public Utilities. Per cent. Dec. 16. Dec. 23. 
Adirondack Electric Power of Glens Falls, common........... pias 6 15 15 
\dirondack Electric Power of Glens Falls, preferred.......... ad 6 77 76 
American Gas & Electric of New York, common............. 10+extra 123 118 
American Gas & Electric of New York, preferred............ ea 6 39 38 
American Light & Traction of New York, common..........-... ak 195 180 
American Light & Traction of New York, preferred.......... iat 6 92 91 
American Power & Light of New York, common...... rn 4 63 63 
American Power & Light of New York, preferred....... dig titn dae 6 73 7 
\merican Public Utilities of Grand Rapids, common..... eee pre ~ 7 
American Public Utilities of Grand Rapids. preferred...... wie 7 21 21 
\merican Telephone & Telegraph of New York .......... tng a 991% 
American Water Works & Elec. of New York, common.... a 3 9 2 
American Water Works & Elec. of New York, particip.. ee 7 6 : 
\merican Water Works & Elec. of New York, first preferred ,,, a 45 35 
\ppalachian Power, common... : Megha sera ; 3 
eS a eee re errr a - 7 20 2 
Cities Service of New York, common extra 12 {5 
“ities Service of New York, preferred 6 72 2 
Commonwealth Edison of Chicago , g 107 
(‘omm. Power, Railway & Light of Jackson, common. = 20 1 
Comn Power, Railway & Light of Jackson, preferred 6 39 
Federal Light & Traction of New York, common eR teas aia 7 7 
Federal Light & Traction of New York, preferred ; ee ss 42 $1 
Illinois Northern Utilities of Dixon 6 
Middle West Utilities of Chicago, common >t extra on 
Middle West Utilities of Chicago, preferred 2 id 45 
Northern States Power of Chicago. common ites nas 63 63 
Northern States Power of Chicago. preferred ‘ ex.div.7 89 “9 
Pacific Gas & Electric of San Francisco, common.............. i 60 60 
Pacific Gas & Electric of San Francisco, preferred............., 5 ; 
Public Service of Northern Illinois, Chicago, common. ee 7 7 75 
Public Service of Northern Illinois, Chicago, preferred...... ey ara 6 89 5 
Republic Railway & Light of Youngstown, common........ a i 4 12 19 
Republic Railway & Light of Youngstown, preferred. 6 46 4f 
Standard Gas & Electric of Chicago, common as si 27% 2714 
Standard Gas & Electric of Chicago, preferred................ 6 41 414 
Tennessee Ratlway, Light & Power of Chattanooga, common.,,. ‘ea 2 2 
Tennessee Railway. Light & Power of Chattanooga, preferred, ,, 6 5 e 
United Light & Railways of Grand Rapids, common......... gies 4 we 
(nited Light & Railways of Grand Rapids. preferred........... 6 60 57 
Western Power of San Francisco. common................++.ee. 91 eal 
Western Union Telegraph of New York .............c.cccceee extra 87 871% 

Industries. 
Klectric Storage of Philadelphia, common ..............eeee000, 4 132% 132 
(jeneral Electric of Schenectady ........ , i abcilia inca cata a a elias ‘ 8 166 169 
Westinghouse Electric & Mfg. of Pittsburgh, common........ 7 52% 53364 
Westinghouse Electric & Mfg. of Pittsburgh, preferred.. 7 
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A Typical Electrically Operated 
Westinghouse Switchboard 


In a Large Industrial Plant in the Middle West 
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The switchboard controls 
eight 430 kv-a, 2300-volt, 3- 
phase, 60-cycle Generators; two 130 
kw. and one 100 kw., 125-volt Exciters: 
thirteen 2300-volt Feeders; and two 
2000 kv-a Incomiag Lines 









Of particular interest is the large Type 
AH-34 Westinghous2 Generator Voltage 
Regulator mounted on two 16-inch panels 
in the center of the board. 








The compact and neat appearance of the 
Type CS Oil Circuit Breakers Controllers 
is well illustrated on the front and rear 
views of the board. 









WESTINGHOUSE 
ELECTRIC 












Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 


Westinghouse 
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The Reverse Phase and Low 
Voltage Relay protects the 
machine from transposition 
of line connections, low voltage 
of all phases, and from failure 
of any phase. 


soqewe 





— 


The relay constitutes one of the most important of the 

- many protective devices embodied in the Westinghouse 

Automatic Substation. It is a standard induction 
relay which is used extensively by most of the 


large operating companies. Write for Descrip- 
tive Leaflet No. 3998-A. 


Westinghouse Electric & Manufacturing Co. 


East Pittsburgh, Pa. 


WESTINGHOUSE 
ELECTRIC 


Westinghou Se} 














In recent advertisements 
we have told you WHY 
the Westinghouse Small 
Motor IS trouble-proof. 
These trouble-proof fea- 
tures were referred to as 
Points of Superiority in 
Westinghouse Small 
Motor Construction. 


= 


WESTINGHOUSE 
ELECTRIC 


N1OOn'U Mrwcons 


ELECTRICAL REVIEW Vol. 75—No. 26. 





The superior points of design, com- 
bined with our familiarity with the 
problems usually met with in the dif- 
ferent appliance fields, guarantees that 
high degree of operating dependability 
that every progressive appliance manu- 
facturer must insist upon. 


Have you a copy of our new Circular 
No. 7300 describing the Westinghouse 
Trouble Proof Motor in its various 
applications? If not, send us your 
name and address. 


WESTINGHOUSE [ELECTRIC & MANUFACTURING CO. 
East Pittsburgh, Pa. 


Westinghouse 
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ECONOMY 





FUSES 


ECONOMY 
200 AMPS 
250 V. 


J 4 


of 
Enh j 
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The only “Approved-in-All-Capacities” renewable 
fuse using inexpensive bare renewal links for 
restoring a blown fuse to its original efficiency. 


December 9, 1919, ECONOMY renew- 
able FUSES, in ALL CAPACITIES, 
from 0 to 600 Amperes in both 250 
and 600 Volts were approved by the 
UNDERWRITERS’ LABORA- 
TORIES, established and maintained 
by the NATIONAL BOARD of FIRE 
UNDERWRITERS, and now bear 
the label “Und. Lab. Inspected.” 
ECONOMY “Drop Out” Renewal 
Links also bear the inspection symbol. 


In your future purchases of enclosed 


fuses be sure to insist that both the 
fuses and the renewal links, IN ALL 
CAPACITIES, bear the _ inspection 
symbol. 


ECONOMY “Drop Out” Renewal 
Links made approval possible for re- 
newable fuses. 


Millions in use for many years. 


Ask for and insist upon ECONOMY 
renewable i FUSES and the famous 
Economy “Drop Out” Renewal Links. 


ECONOMY FUSE & MFG. CO. 


Kinzie and Orleans Streets, 


CHICAGO, U. S. A. 


ECONOMY FUSES ARE ALSO MADE IN CANADA AT MONTREAL 





The Improved ECONOMY Renewable FUSE 


Study the renewable link feature. See the two narrow 
bridges of metal holding the “Drop Out” features in 
place. In operation on short circuits, these two 
bridges fuse. The entire fuse metal does not 
volatilize, only the two narrow bridges. This very 
greatly decreases the danger factor due to the 
tremendous pressure generated when an entire strip 
of fusible metal is instantly converted into gases. 
No powdered filler to deteriorate or solidify. Only 
the fuse metal is destroyed ; the fuse itself is ready 
for years of service. See the new winged washer 
which makes it simple and easy for anyone to re- 
place the “Drop Out” Renewal Link ina few minutes. 
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Moulded Insulation— 


T is actual experience that makes us unbiased on the 
subject of Moulded Insulation. We realize that no one, or 
two, or three types can hope to cover every requirement. 


Because the factors that govern the choice of Moulded 
Insulation are as varied as the demands of the electrical 
industry. So, for many years, we have been making 
Moulded Insulation with only one purpose in view—to 
meet existing conditions. 





Whatever kind of compound is indicated—whether 
mica, asbestos or wood filler—shellac, phenol, rubber or 
any other base—we are prepared to furnish it in a form 
that will fill your needs. 


And, because of our production facitities, we can make 
attractive prices and very prompt deliveries. 


May we send you descriptive literature or quotations ? 
2 
sore ue 




















Through— H. W. JOHNS-MANVILLE Co. New York City 
\A an S/ 10 Factories—Branches in 63 Large Cities 
and its allied products = 
JOHNS-MANVILLE 





Serves in Conservation 


“== /[QHNS~ MANVILLE 


Packings, Brake 


‘sist / ELECTRICAL MATERIALS 
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Square D Safety Switches 
| for California & Hawaiian ~ 
Sugar Refining Company,™ 








T is interesting to note the type of 
,organizations that install Square 
D Safety Switches. 


Wherever you find Square D Safety 
Switches, there you will find an organiza- 
tion that regards the safety, contentment 
and happiness of its employees as of vital 
importance. And there, too, you will find 
an institution that wants nothing short 
of the best—in safety switches as well as 
in any other equipment or material. 





Careless or ignorant hands and arms 
cannot come in contact with the live parts 
of the Square D Safety Switch—it is com- 
pletely enclosed within a pressed steel 
box and operated by an outside handle. 
Cover of switch box can be locked. And 
the Square D Switch can be locked in the 
“off” position when work is being done 
on the line. 


Made. in two-, three-, and four-pole 
types in standarc voltages of 125, 250, 
500 a.c. and 600 volts, in capacities from 30 to 1200 amperes. 
Over 300 types and models. 





Listed as standard for fire and accident prevention by the 

Underwriters’ Laboratories of the National Board of Fire 

Underwriters. Meet the requirements of the National 
Electrical Safety Code of the Bureau of Standards. 


| No matter what your connection with the electrical in- 
dustry, write for literature on the Square D Safety Switch 
today. We will promptly send you complete information. 


SQUARE D COMPANY, Detroit, Michigan 


Canadian Works: Walkerville, Ont. 
New York Chicago Philadelphia Pittsburgh Atlanta St. Louis 


Square D 
Safety Switch 
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Hupson TERMINAL-30 CuurcH Srreet, NEw York 
“Manufacturers of Steel Structures of all classes 

particularly BRIDGES anv BUILDINGS _ | 
5 ‘ ae 
We can now offer SALES COP 
NEW YORK, N. Y., 30 Church Street St. Louis, Mo., Third Nat’l Bank Bldg. 
7 Philadelphia, Pa. . Wi uilding Denver, Colo., First Nat’ uildi 
PROMPT SERVICE, *|SiigeeG: : See Bee, 
also on Baltimore, Md., Continental Trust Bidg. Duluth, Minn. . . . . Wolvin Building 
PITTSBURGH, PA. . . Frick Building “ineapolis, Minn, 7thAve &2ndSt..S.£. 
FORGINGS Daffalo, N.Y. . Marae National Bank uit Cohet Rapoavseoatiies 
Cincinnati, Obio. Union Trast Building ; 
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MARINE FORGINGS OF ALL KINDS Cleveland, Ohio. . Guardian Building SAN FRANCISCO, CAL., Rialto Building 
Detroit, Mich.,BeecherAve.&M.C.R.R. Portland. Ore.. . . . Selling Building 
Special Equipment for CHICAGO, ILL., 208 South La Salle St. Seattle, Wash. , 4th Ave.So.Cor.Conn.St. | 
P Export Representative: 
Ii Deep Boring A United States Steel Products Co., 30 Church St., N. Y. Hh 
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You’re Missing Something 


If you do not watch the International Clearing House 
Section which appears in every publication of the International 
Trade Press, Inc. 


Through this section you can buy, sell, rent or exchange 
all classes of equipment and material. Through it you can get 
in touch with prospective employees or locate a new position. 
If you need additional distribution for your product, it will help 
you locate capable sales representatives or agencies to handle it. 


Get acquainted with the Clearing House. Read it 
regularly and then file it away for reference. Remember it’s the 
easiest way to get what you want and to sell what you don’t need. 
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One of two 3-ton storage battery locomo- 
tives used at a Public Service generating 
station for hauling ashes to dumping 
grounds. The ashes are loaded direct 
into the side-dump cars from overhead 
ash bins. Approximately 80 tons of ashes 
are handled every 24 hours. The 
locomotives are equipped with Epison 
Batteries 









Storage Battery Locomotives 


used in 


Power and Industrial Plants, Lumber Yards, Etc., 
for handling 


Ashes, Waste Materials, Lumber, Coal, Etc. 


The storage battery locomotive is especially adapted to the heavy haulage needs of 
power plants, foundries, mills, coal and metal mines, lumber yards, etc. They release many 
men for more productive work and thus help to overcome the shortage of high-priced labor. 


Fire risk is reduced, for these locomotives can go in many places where smoke, fumes 
hot cinders or exhaust gases forbid other means. They are dependable, safe and economical. 
Unskilled labor can operate them. 

This service is hard and rough for batteries—it takes the steel-and-iron construction 
of the Epison cell to stand up, year after year. Enptson cells are standard for this work, they give 
highest service efficiency. 

Bulletin 608-P, ‘‘Edison Storage Batteries for 
Storage Battery Locomotives,’’ on request. 


EDISON STORAGE BATTERY COMPANY 
Factory and Main Office: ORANGE, N. J. 


Distributors in 
New York Boston Chicago Detroit San Francisco Seattle 
Los Angeles New Orleans Pittsburgh Kansas City 
Washington Philadelphia Cleveland Denver 
Atlanta Syracuse Scranton New Haven 
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WHEN 
YOU 
INSTALL 
A 
HARTFORD 

SWITCH a 


ou eliminate the 
uman element. 


“Just wind itonce 
a week” and your signs will be controlled 
as you wish. 





ASK YOUR JOBBER 


THE HARTFORD TIME SWITCH CO. 


A. HALL BERRY 
General Sales Agent 


73 MURRAY ST., NEW YORK . 


Vol. 


75—No. 26. 








Just As This One Was Solved 


Two electrical sources were available—a main source and an 
emergency source. Both sources were to be used at all times 
for portions of the service. Provision had to be made for the 
utilization of one source for the total requirements in the event 
that the other source failed. 

The SUNDH equipment automatically provides for the con- 
sumption of precisely the amount of Central Station energy 
contracted for, while also insuring the automatic switching of 
the entire load into either source of supply should the other 
source fail. : 

The value of such equipment cannot be overestimated. 

Let SUNDH SOLVE YOUR PROBLEM. 


SUNDH ELECTRIC COMPANY 


Ave. C and Parkhurst St., Newark, N. J. 


New York Office, 51 E. 42d St. 
First National Bank, Pittsburgh, Pa. 
H. J. Kaufman, Peoples Gas Blidg., Chicage, -ll. 














KUHLMAN 
TRANSFORMERS 


Rest their case not on what is claimed for 

them but on their magnificent actual record 
— for the last twen- 

ty-five years. 


Made by a firm 
of transformer 
specialists with an 
organization of 
specialized work- 
men. 




















The correctness of their 
design and thorough test- 
ing make their perform- 
ance a certain quantity. 


Write for the KUHLMAN 
bulletins. 


KUHLMAN 
ELECTRIC CO. 


Bay City, Mich. 











TT 


igheMotorsYouBuy 


—are they fitted to their tasks? 


To give satisfaction, your motors must 3 
be fitted to the particular task they per- 
form — makeshifts never are successful. 


COLONIAL 


¢ Motors are made for every motor use. 
There is a size and type for every drive. 
Bulletins on request. 


§ THE COLONIAL FAN & MOTOR CO. 
WARREN, OHIO 
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A.C. STARTING SwiTCH, 


— TYPE’ 2B 





ELECTRIC 
CONTROLLER 
K MFG.CO. 


CLEVELAND, 


FOR STARTING SMALL be OHIO, U.S.A. 
INDUCTION MOTORS 


WHAT THEY SAY 


A large manufacturer of Automo- 
bile parts says: 
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3elieving that this 
tarter will pay 
in a very short 
: recommended that aaaee 
installed on all of oar 
O1 for 5 HP and under. 


WHAT WE CLAIM 


Remote Control. 

Overload Protection. 

Lost Phase Protection. 

Safety from shocks or burns. 
Inverse time element overload with- 


out dash pots. . - 
No laminated parts. (hr 
j e 


THE ELECTRIC CONTROLLER & MFG. CO. 


NEW YORK- 50 CHURCH ST CHICAGO-53 W. JACKSON BLVD 
PITTSBURG- OLIVER BLOG. CLEVELAND, OHIO, DETRoIT-pimeE BANK BLDG 
BIRMINGHAM- BROWN-MARX BLDG TORONTO - TRADERS BANK BLDG 
SAN FRANCISCO- CALL. BLOG. LOS ANGELES-0.E THOMAS, WASHINGTON BLD. SEATTLE-530 |S*AVE.SOUTH 
DENVER AND SALT LAKE CITY-0.H. DAVIDSON EQUIPMENT COMPANY 


~~ 
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All Sizes 
All Types 


Transparent 
Testing Disc 





High Efficiency 
Tungsten Lamp 


From the Dealer’s View Point 


Packed in an ingenious, strong carton that contains 
no excelsior, with its attendant fire risk, and that 
occupies one-third less space. 


You can test every G-M Lamp without disturbing its 
wrapper. 

The G-M High-Efficiency Tungsten Lamp is a product 
of expert engineering and rigid laboratory tests—one 
of the few lamps in the country so backed. 


Flat discounts, allowed on order, permit full earnings 
from the start. Write for schedule of prices and 
discounts. 


Lord Manufacturing Company 


Incorporated 1905 
Electrical Distributors 


105 West 40th Street, New York 
Boston Providence Newark Baltimore 


Address All Communications To Main Office 
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A better plug for a double purpose: 


Iiil HMM 


HARVEY 


ELECTRICAL 


MMM 


Your machine—in the retail store. Listen! 


WOMAN: 


SALESMAN : 


WOMAN: 


“Yes, I like it very much, but will that 
plug fit a wall plate? My vacuum cleaner 
has only the twisting kind, and it’s a per- 
fect nuisance. I have to screw it into a 
lamp socket every time, whereas if I had 
the other kind of plug I could use our 
wall plates, you know.” 


“I’m glad you mentioned that, madam, 
because it is very important. This plug 
is a Hubbell. It has two parts, the body 
which screws into any lamp socket, 
and the cap which plugs into any wall 
receptacle or current tap. You can use 
this in any part of the house; it’s a better 
plug for a double purpose.” 


“Oh, I’m so glad—then I'll take the 
machine. And can you sell me one of 
those plugs? I'll have my husband put 
it on our vacuum cleaner. Thank you.” 


This is a Hubbell Composition Attach- 
ment plug No. 5467 with Edison Base. 
Cap has Tandem blades. Contacts 
are made separate arcing chambers, 
preventing shock or short-circuiting. 


Send for the Hubbell Catalog 
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HUBBELL" 


LT TS 


)) SPECIALTIES 


poh U.S.A. 


2035-U 
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Smooth Case Corrugated Case 


Pressed Steel Case 
Pittsburgh Transformers 


The Pressed Steel Case was The Pittsburgh Pressed Steel 
in 1913 by the Case has successfully come 
through every stage of de- 
: velopment. It has long ceased 
Company. It was the first 14 be an experiment—thou- 
in the field—it retains the sands have been in service 


leadership today. for the past six years. 


originated 
Pittsburgh Transformer 


Pittsburgh Transformer Company 


Largest Manufacturers of Transformers exclusively 
in the United States 


Pittsburgh, Pa. 


Distributors: District Offices: Distributors: 
Rumsey Electric Company 30 Church Street Iron or zeae Gungnny 
Philadelphia, Pa. New York Pittsburgh, Pa. 
" ; Herr-Rubincam Supply Company 
Wetmore-Savage Company _724 Harris Trust Building Denver, Colo. 
Boston. Mass. Chicago J. F. Schaefer & Company 
v W. Shear & C 601 Electric Building Kansas City, Mo. 
aay RL = - _ ra Buffalo Coast Equipment Company 
‘ seis 711 Third National Bank Bldg. San Francisco, Calif. 
F. R. Jennings Company St. Louis Electric Supply & Equipment Co. 
Detroit, Mich Charlotte, N. C. 
a hy eae Federal Sign System (Electric) 
eal ga Chicago—New York 
; : ie ; San Francisco 


General Machinery Company Escher & Bratt 
Birmingham, Ala Seattle, Wash. 
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“National” 


Inter-connecting Metal Moldings 





53355 


THREE AND FOUR WIRE 





TWO WIRE ONLY 


FOR YEARS THE STANDARD FOR 


Surface Wiring 


Economical and Easy to Install 


Stocked by All Leading Jobbers 


Safe and Sightly 


Write for Descriptive Bulletin 101 and Installation Chart 








National Metal Molding © 


1106 Fulton Building, Pittsburgh, Pa 


Atlanta Chicago Havana Paris Salt Lake City 
Boston Dallas Los Angeles Philadelphia San Francisco 
Buffalo Denver Manila Portland Seattle 

Buenos Aires Detroit New York Rio de Janeiro St. Louis 


Canadian Distributors: Canadian General Electric Co., Ltd. 
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You could be making a good profit on 
DENZAR right now, as so many other dealers are doing 


There never was a time when people were so interested in better 
lighting for offices, stores, schools, factories and public build- 
ings. Wise dealers are taking advantage of this widespread 
interest and are making it pay them a profit. And there is a 
real profit in this business. Every bit of work you put in on 
DENZAR brings its results—helps to build up a permanent and 


highly profitable business for you. 


It’s easy to sell DENZAR 


If you haven't tried it, you'll be surprised to see 








Lge nn how easy it is to sell DENZAR. People who are 
e: © a interested in securing better illumination can see 
a =e its points of superiority as soon as you explain 
oe a Sa ° ‘di ° . 
or: > them. It sells practically on sight. 
he: 4 Es. —_ You can't afford to overlook the profits you can 
aaa BR make on DENZAR. Write now for the DENZAR 


catalog and details of our very liberal terms to 
established dealers. 


NE Beardslee Chandelier Mfg. Co. 


~ Manufacturers of a Complete Line of Chandeliers 
for Every Lighting Requirement. . 


emt 220 South Jefferson St. CHICAGO 







































































40 Years of Repeat Orders 
is Convincing Proof 





—_———-- 


For 40 years telephone and telegraph companies have 
been buying Oshkosh Construction Tools. The fact 
| that more than half of all the telephone and telegraph 





companies in America have been built with Oshkosh 
Tools is ample proof of the regard in which they are 








held. Your jobber handles them. 
OSHKOSH MANUFACTURING CO. 
522 Review St. OSHKOSH, WIS. 








Construction 
Tools 
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| ‘DRUM 
| CONTROLLERS 


| With the Well Known C-H Contact Fingers 












One Every 16 Minutes 


Over 10,000 of this one class of C-H motor 
control apparatus, namely, C-H Drum Con- 
trollers, were shipped out during the past 12 
months’ period alone. 


Nearly a half million horsepower is the 





capacity in service. 

Several factors have made C-H Drum Con- 
trollers practically the only ones considered 
for crane, hoist, conveyor and various kinds 
of mill and industrial work. 


1. The C-H Non-stubbing Finger. 


2. Accessibility of parts—easy removal 
of entire finger unit and segment cyl- 


parts. 


4. Smooth movement with definite indi- 
cation of control points. 


5. The thoroughness of C-H Workman- 
ship. 


In fact, a C-H drum controller is what 
maintenance men call “a regular, husky piece 
of apparatus ;’—fine to operate and fine to 
take care of. 





Pub. 461 has rating and dimension data 
and will be sent on request. 


The Cutler-Hammer Mfg. Co. 


New York: Hudson Terminal, 50 Church St. Chi- 
cago: Peoples Gas Bldg. Pittsburgh: Farmers’ Bank 
Bldg. Boston: 77 Franklin St. Philadelphia: Com- 
monwealth Bldg. Cleveland: Guardian Bldg. Cin- 
cinnati: Gwynne Bldg. Detroit: 905 Kresge Bldg., H. 
B. Squires Co. San Francisco: 583 Howard St. Los 
Angeles: 206 So. San Pedro St. Seattle: 552 First Ave. 
So. General Machinery Co., Birmingham, Ala., 
Brown-Marx Bldg. 


Works: New York and Milwaukee 





inder. 
Interchangeability due to standardized 


a CN SS A = SRE 0 SG OME 0 0 CT. a | 
i.e) 


 CUTLER-HAMMER 


World’s Largest Manufacturer of Electric Control Apparatus 
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Western 


Nowadays when everyone is confronted 
with the necessity of getting full value 
out of every minute, such a time-saver 
as the Western Electric Inter-phone is 
practically indispensable to the central 
station, electrical manufacturer and 
electrical shop. 


The real value of using. a Western 
Electric Inter-phone system is that it 
not only saves time for you and the 
other executives, but that it will save 
many minutes each day for every 
member of your organization. 


The Inter-phone stands for instan- 
taneous communication. Instead of 


telephone engineers at 





GETTING FuLL VALUE Fro 


A meee died 
eee ? 


sh — 


$ We, 


‘ * * eo. 
. Sette 
! > : 














Elecfric 


INTER-PHONES 


sending a messenger to find the man 
to whom you wish to speak and then 
waiting until he reaches your office, 
you just pick up the receiver on your 
Inter-phone, and press the ringing but- 
ton. Instantly he replies and you can 
speak your message or give instruc- 
tions that carry the force of your 
personality. 


The Inter-phone is economical—neither 
switchboard nor operator is required 
since the usermakes hisownconnection. 
Western Electric Inter-phone Systems 
are available for use in the largest 
plant or in the smallest shop. 


For more detailed information, consult the 


our nearest house. 


Western Electric Company 


INCORPORATED 


Offices in All Principal Cities 


M Every MINuTE 
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The Oil Conservator preserves the dielectric strength of 











Ls noel 
oil before used with used without 
being used conservator conservator 


The Oil Conservator Transformer as de- 
veloped bythe General ElectricCompany 
consists of a main tank, containing the 
transformer, which is completely filled 
with oil, and an auxiliary tank for oil ex- 
pansion. Connection between the two 
tanks is restricted so that there is no 
rapid interchange of oil and the tem- 
perature of the oil in the auxiliary tank 
is always relatively low. Any water that 
may be condensed in this auxiliary tank 
is collected in a “sump” and drawn off 
without coming in contact with the trans- 
former, and main body of the oil. 


What the Oil Conservator Transformer does 


1. Eliminates “Breathing” and water condensa- 
tion in main tank, thus maintaining the original 
insulating value of the oil. 


Il. Avoids the possibility of explosion by the 
ignition of a mixture of air and gas vapor from 
hot oil. 


Ill. Practically eliminates oil decomposition or 
“sludging” as a result of exposure of hot oil to 


oxygen. 


The General Electric Company offers the Oil Conservator 
Transformer as a standardized product with its value already 
fully established in the field and a factory equipment allow- 
ing of its economic application to practically all oil insulated 
“power” units of 500 Kv-a capacity and above. 











p=--==-@ OIL LEVEL 

























PETCOCK 
FOR 

WATER DRAINAGE 
CALCIUM MAIN ‘ 
CHLORIDE TRANSFORMER 
BREATHER TANK 

COMPLETELY 

FILLED WITH 

OIL 








General@Ele ctric 


General Office Sales Offices in 51-5 
Schenectady, NY. Co Im Pp a Nn y all large cities 
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Modern Industries are profiting by keeping abreast of the 
rapidly advancing use of Electric Heat 





The Electric Soldering Iron Furnace for 


Moderate and Heavy Duty Work 


The electrically heated furnace will heat your irons evenly without 
the constant attention of an operator. 


Operates any commercial circuit of 110 or 220 volts. 


The elimination of fuel with its excessive heat and noxious fumes will 
increase production and reduce fire risk. 


Improve the working conditions in your factory by installing G-E 
soldering iron furnaces. 


Bulletin on request. 


The electric way is the modern way—the proven, economical way. 


39-29 


KZ . 
General\)Electric 
Schenectady, N.Y. 
any 


General Office C 
O 
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To secure the greatest benefits from applications of electricity, 
foresight demands proper control and protective devices. 


December 27, 1919. 











The G-E, IK-4 Polyphase 
Induction Reverse Power Relay 


HE name indicates the protection this relay affords. The G-E, 

Type IK-4 Polyphase Induction Reverse Power Relay acts instantly 
or with a time delay depending on the characteristics of the overload 
relay in series with it. 


The G-E, IK-4 will operate correctly 





—on practically all single-phase short cir- 
cuits, even if the voltage between the two 
lines that are short circuited falls to zero, 


—on balanced three-phase short circuits 
with 10 amperes secondary and one per 
cent. of normal, remaining, 


—on practically all balanced short circuits, 
even with the voltage as low as one per 
cent. of normal. 


By the construction of this relay, any ine 
correct tendency on one phase is balanced 
by a similar incorrect tendency on some 
other phase. The true power direction 
will control the operation. 


Consult the G-E Relay Specialist in your 
locality. 


Write our nearest office, 


GE Reverse Power Relays 





Electric 
Schenectady, N.Y. 


54A-25 





 Generalt 
General Office Cc. rey 
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Metal re a 
AC and SIMPLEX STEEL TAPED CABLES | 


Voltmeter 











Electrical 
\ @ S ON, Indicating 
Instruments 
are"unqualifiedly superior to any other instruments designed for 


the same service. A. C. or D. C. Switchboard or Portable Instru- 
ments for every field of Indicating Electrical Measurement. 


In writing for catalogs or bulletins 
please specify the field that interests you. 


WESTON ELECTRICAL INSTRUMENT CO. 
19 Weston Ave., Newark, N. J. 
Branch Offices in the Larger Cities 
































Low cost of 
installation and 
maintenance 
make them de- 
sirable from an 
investment 
standpoint. 


Hundreds of 
towns and cities 
today use SIMPLEX 
Steel Taped 
Cables to dis- 
tribute current 
for street light- 


ing. Satisfac- Streets need not 
tory service is be torn up; 
assured because pipes, manholes 
the cables are and catch basins 
designed for just need not be 


moved, and no 
conduit is re- 


quired. 


this type of un- 
derground dis- 


tribution. 





SIMPLEX WIRE &<CABLE @ 


MANUFACTURERS 
201 DEVONSHIRE ST. BOSTON 
CHICAGO = SAN FRANCISCO 











The No. 328 SIMPLEX 
Pole Pulling and 
Pole Straightening Jack 


a] ay 


ere 


. 
\\ 
tte 
= (es 





By pulling and straightening poles in a fraction 
of the time and with one-third of the men re- 
quired to do the work in the usual way, this 
exclusive Simplex tool has established a rec- 
ord for economy and efficiency heretofore 
unattainable in this work. Adopted as stand- 
ard equipment by hundreds of Telephone 
Companies. 


Write today for particulars and proofs 


Manufactured by 


Templeton, Kenly & Co., Ltd. 


1020 S. Central Avenue CHICAGO, ILL. 








INDIANA RUBBER AND 
INSULATED WIRE CO. 


Paranite Rubber Covered Wires 
and Cables 


IF IT'S 4 AR AN ITE IT’S RIGHT 


More Than Code Requires 





Underground, Aerial, Submarine 
and Inside use 
Telephone, Telegraph and 
Fire Alarm Cables, Lamp Cords, 
Portable Cords and Ignition Cables 


Factory and General Offices: 
JONESBORO, IND. 


Chicago Branch: 210 S. Desplaines Street, 
CHICAGO, ILLINOIS 


Eastern Representatives: The Thomas & Betts Ce., 
175 Hudson[Street, NEW YORK 

















————— oo, 
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HERE is not a better or more favorably known 
black Friction Tape manufactured than 
Holdtite. It is heavily coated on both sides with 
a high grade compound, and is recommended for 
general electrical work. 


Utility Friction Tape is recommended for use wher- 
ever a thin tape is desired. It is coated on both 
sides with a black compound. Durable for either 
outside or inside work, or for telephone work. 


United States Friction and Splicing Tapes meet 
every requirement. All are highly dielectric, con- 
tain no free sulphur and keep their original good 
qualities. 
United States Tapes 
are Good Tapes 


United States Rubber Company 
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United States Rubber Company 


Mechanical Goods Di 


United States Rubber Company 
Mechanical Goods Division 
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OOMFLEX” 


Flexible Conduit 





Why consider the destructible when you 
can have the indestructible? 

No matter how badly crushed, twisted or 
kinked, ‘““Loomflex” can always be pinched 
back into shape and used. 


Easy to fish. All sizes are slightly over- 
sized and there are no seams to break loose. 
The roller-bearing construction of the in- 
terior allows the wires to slide through with 
a minimum of friction. 


Write for Samples 
oe, 


. % American Circular Loom Co. : 
© 90 West St., NEW YORK 
Los Angeles 


San Francisco 





Seattle 
Toronto 


Boston 
NEW YORK Chicago 


























Sie wil withstand 
the corrosive gases 
met with in many in- 
dustrial plants, thus making 
it particularly valuable 
for coils of motor gen- 
erators, and other elec- 
trical apparatus used 
under extremely adverse 
conditions. 


5) BELDEN 
2 ge Manufacturing 
e Company 
j CHICAGO 
Twenty- Third Street and 


Wrestern Avenue 




























Eastern Warehouse: Metuchen, New Jersey 
















y.% 
ihe. 


ll. 






aN 















ay 


= pata 
Feuer *E8eR a 


vis 


HERE 
PHIA 


— 


RENEWED AS EASILY 
AS CLOSING A 
TRANSOM 


Pierce Fuses prevent long shut- 
downs, resulting from blow- 
outs. 


Renewed just as easily as clos- 
ing a transom—in 15 seconds— 
Pierce Fuses make interrup- 
tions unnecessary in your pro- 
duction work. 

Let us send you literature describ- 


ing in detail the unusual features 
of Pierce Fuses. 





PIERCE FUSE 
CORPORATION 


BUFFALO, N-Y. 





RENEWABLE FUSES 














PULLS AGAINST SOLID EARTH 


Installed any place quickly 
Minimum excavating—an eight inch hole 
for any size plate is all that is necessary. 


Made in all sizes at attractive prices. 


Write for particulars at once. 


CHANCE COMPANY 


CENTRALIA, 


and easily. 


MISSOURI 
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FOR SALE 


POWER PLANT EQUIPMENT 


(First-class Used) 
BOILERS : 


2—Batteries, 750 hp. each, consisting of one s5o00-hp. and one 250-hp. Keeler horizontal 
water-tube boilers, 160-lb. working pressure. Complete, including fronts, trim, grates 
and guyed steel stack for each battery, 500-hp. Foster superheater. Age 2% years. 

1—Battery, 820-hp., consisting of two 410-hp. Keeler boilers. Same as above. Complete, 
including one stack and 125° Foster superheater. 

1—Battery, 1100-hp., consisting of two 550-hp. Sterling class S-28. Complete, including two 
guyed stacks ; 60-in.x170-ft. and 125° Foster superheaters, 160-lb. pressure. Age 3 years. 

1—Battery, 460-hp., consisting of two B.&W. water-tube boilers. Complete, including chain 
grate stokers; 150-lb. pressure. Age 12 years. 

2—110-hp. Heine water-tube boilers, 175-lb. pressure. Age IO years. 

2—72x18 H.R.T. boilers, suspended type, 125 to 150 lbs., overhauled, seams butt-strapped, 
quad. riv. Shells % in. Heads 9/16 in. Firebox steel. 


ELECTRIC GENERATORS: 


1—1000-kw. Westinghouse Turbo-Gen. Set. 2300-v., 60-cyc., 3-ph. with LeBlanc jet con- 
denser and auxiliaries. 

2—soo-kw. G. E. Vertical Turbo-Gen. Sets. 2300-v., 60-cyc., 3-ph. (condenser and auxil- 
iaries if required). Good for standby for hydro plant. Price $2,500.00 each. Subject 
to prior sale. 

t—soo-kw. Engine Gen. Set. 2300-v., 60-cyc., 3-ph. 

1—300-kw. Engine Gen. Set. 250-v., DC. 

I—150-kw. Engine Gen. Set. 250-v., DC. 

t—400-kw. Motor Gen. Set. 250/275-v., DC. Gen. 2300-v., 60-cyc., 3-ph. motor. 

2—100 kw. Motor Gen. Set. 250/275-v., DC. Gen. 2300-v., 60-cyc., 3-ph., motor. 


CONDENSERS: 


2—z2000 sq. ft. Worthington Surface Condensors. Complete with all pumps, dry vacuum 
pumps and pipe, valves and fittings. All in excellent condition. 
t—LeBlanc Jet Cond. 18,750 Ib. steam per hr., turbine driven. 


A. C. SWITCHBOARD PANELS: 


A.C. Switchboard Panels, New, 1912. Spec. Westinghouse and G. E., 2300-v., 60-cyc., 
3-ph., 16 panels, 2-in. Blue Vermont Marble, each built one section 32-in.x62-in. and one 
section 32-in.x28-in., including latest type rding watt-meters and other standard switch- 
instruments ; oil switches; indicating and recoswitchboard equipment, horizontal edgewise 
board apparatus. 


Including 10 300-amp. 3 P.D.T. Oil Lu. Type“F.” Form “F.” 
8 100-amp. 3 P.D.T. Oil Lu. Type“F.” Form “F.” 
Several 2 P.D.T. Oil Lu. 
4 200-amp. Integrating Watt-Meters. 
12 25 to 8o-amp. Integrating Watt- Meters. 
10 Indicating Watt-Meters. 


R. L. BAKER 


1103 EDISON BUILDING CHICAGO, ILL. 














Ren 3) M2 CO 


4 \ 


FIFTY-FIFTY 


My business is run on a fifty-fifty basis. That is, I am just 
as much concerned with my student’s welfare and progress as 
I am with the money he sends me, and that I meet him‘ half 
way on any proposition. I offer nothing free, give nothing free 
and do not expect anything unless I return its full value. 


MAIL THIS TODAY 


BURGESS ELECTRICAL SCHOOL 
747 E. 42d St., Chicago, Ill. 
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Taught by a practical man, in your own home during your spare time 


RARE OPPORTUNITY 


to become one of the “men who know” in the Electrical World. Here is your 
chance to become an expert in a most fascinating industry, an industry that is 
not only fascinating but pays high salaries to the men who have had the 
PROPER TRAINING. If you are already in the electrical business my course 
will make you climb with surprising rapidity. If it is your ambition to get 
into the electrical business my course will be of great assistance to you in 
securing a good position to start with. 


IT’S UP TO YOU 


What you become in the electrical industry and how much you may eventually 
earn is mainly up to yov. Many of the big electrical engineers of today have 
been my pupils. 

I will help you whenever the opportunity presents itself. That statement is 
broad, but I make good on it in every particular. 

No advance payments—should you discontinue the course, your payments stop. 
The course must prove satisfactory. 


il i i dR Ri Rie Ri Ri Ri i i i te te te tt te i ee 


Yorke Burgess, Supt., 
Burgess Electrical Schoo 
47 East 42d St., = Til. 
GENTLEMEN':— 
I am' a SUBSCRIBER to the ELECTRICAL RE- 
VIHW and wish one of your catalogs describing 
your course and details regarding above offer. 


itt tt tt hb > > ho hb bh | 














D. C. UNITS 


2—-500 K.W. WESTINGHOUSE 
Generators, 250-275 volts, D. C., 
direct connected with WETH- 
PRILL & HEWES & PHIL- 


LIPS cross-compound, heavy 
duty, Rolling Mill type, Corliss 
Engines. 


1—300 K.W. CROCKER-WHEEL- 
ER Generator, 250-275 volts, D 
C., direct connected with Heavy 
Duty TANDEM COMPOUND 
Corliss Engine. 


1—100 K.W. GENERAL ELEC 
125 volt, D. C. Generator, direct 
connected with Duplex Com- 
pound Engine. 


The above Units are in abso- 
lutely Al condition throughout and 
will be so guaranteed by us. Im- 


mediate delivery can be made 


A. C. and D. C. Units, 


Boilers, Engines, 
Generators, 


Complete Power Plants Designed 
and Erected 


POWER EQUIPMENT CO. 
Engineers 
1809 Buttonwood St., 
Philadelphia, Pa. 














VINDEX TRANSFORMERS 
For Light and von Sane 
eae — ine Two Burke Wound Rotor 
— Induction Motors 
180 H.P. 2 Phase 
r ~ 60 Cycle 2200 Volts 





400 R.P.M. Type E.M.V. 65 


BOU TEAD These motors are three ped- 
estal type equipped with pulley 


and rails. 
ELEC. & MFG. CO. 
Two SUNDH Automatic 
Starters 


for above motors. 


New and Used Deli ] 100 
° a elivery: Jz r, 1920. 
Electrical Machinery. Vistas 
Bwitchboards The above motors are in reg- 
ular operation driving ice ma- 
—e chines and may be inspected by 
appointment. 
Armature and Transformer Offered for sale due to change 
Winding, Repairing in voltage supplied to consumer. 
een NEW YORK AND QUEENS 
. : ELECTRIC LIGHT AND 
16-18 E. Hennepin Ave. POWER COMPANY 


MINNEAPOLIS, MINN Queens Plaza Long Island City 


we? coer’ 




































December 27, 1919. 


TOA On 
) Ie 







© 
tialvsirna rian 





ELECTRICAL 






OU <! 
|? ch A 


c wet 
bone TO NSS 


REVIEW 41 
\Clecurminat evil 


LUA US 














aH VN 
(io) 








FOR SALE—220 VOLT D.C. GENERATORS 


Kw Speed. 
1—15 Garwood 3-wire d. c. to De Laval 


turbine. 

oe ee 1200 
1—25 Colonial .......... Ee vesceccwes 1200 
1—25 Fairbanks Morse ........ccceees 725 
1—25 Westinghouse d. c. to Ball & Wood 
3G Allie CRAIMIGTS cccccccccccccace 725 
PO GE 66606066ss0r00 cenwes 5 
1—75 Westinghouse .............. ccae oe 
1—100 Westinghouse .................. 650 
Pe. TE 40654 s6pkkeensncnwenne 550 


We buy for spot cash, sell, exchange, repair 
and rent. Largest stock in America. 


REGO 16th and Lincoln Sts. 











ELECTRICC6. CHICAGO 
CHICAGO, ILLUINOE 
628 W. Lake St. Chicago 


WHILE THEY LAST 


A.C. 3 Phase, 60 cycle, 220 440 volt 
Electric Motors. 


100— % H.P. a iain 6 nies oi gas dg od tind bin, eae ea eae te loa ae $ 13.75 each 
ee a FR BSS re re re eee shih a eaaeiel 17.75 each 
ee a iG 5 dds awd v.ded Ooo aamne bewpanses rT = §~)hChlht— 
ee a ee en. og cae ati evar edadbetaascbe ea heim cabbekedlewur 32.50 each 
ee a an a hg wn gid ie Werle ese oy Searaiee ee iainiy aeaanne 38.75 each 
10 2 H.P. 1160 R.P.M.. eT Tee eee TT OTC CT ECT Tree 66.75 each 
ome SO SR RS eee eee LactUA shee ewieee eeseees 52.00 each 
ee ee an ia ica: gin acno-@SMl elo Midis em aiaa a walk on Satah basiaala 74.50 each 
ee A ns 65s wk cena Was RAO ewis ode RED EbeKsaeoeneeed 59.00 each 
ee. Be ds, 6 6.6 ox cece vege Kady Roe hheRS ee Sea bee RES 77.50 each 
ee a aan 4 66 io 4 40 BR Me bade es ban toes bas edéawertiwnea 105.00 each 
ee aos 64s 6 pak ONO KL Owe wd ke waciews Seam aes ul ele 120.00 each 
ee ee cis 69. o4 50 shan dee ss keene eddbees Kee eEaAD 140.00 each 
ee a a oo as des dd 6 a0 OE Re sa aed nweekbbbserenunete 140.00 each 
es in 6 a 26 5'4. WR vo WM AO each ehh cw teens Owe meas 160.00 each 
et Se re so 6. uc sm eeeeawe deskene- ade bbaninewndweadbeun 190.00 each 
ees: A ain s ws o 5'hb i WR ae he ht hs bbee ke nE SRE Oe ebeMnerS 195.00 each 
ee ee ons ah uae ebb aekinv Gakb ds ewe eawmeenataaeebumel 245.00 each 
pa ne aaa os oy Wr EW WG Bret Sie che elon eee ecient 280.00 each 
2S 3: | > | eer er 365.00 each 
et . rr e  OTOre 435.00 each 


All above In G. E., Whse- Allis-Chal., Fks. Mse., Crocker-Whir., Wagner, 

etc., etc. Compensators extra. Majority are brand new, used 4 months, and 
remember GUARANTEED FOR ONE YEAR. Some can be reconnected to 2- 
phase. Other sizes in proportion, A. C. or D. C. 


Largest stock in America. 


NATHAN KLEIN & CoO. 














New and used motors 
bought, sold and 
rented. 











MOTORS 


215 Centre St., NEW YORK 
DYNAMOS 














Motor Generator Wanted 


One or two motor generators, for 110-125 volt direct 
current, 25 or 30 K. W., 2 phase, 4 wire, A. C. drive 
of 220-440 volts, Quote best cash price and state 
where can be seen. 


Wirt Co., Germantown, Philadelphia, Pa. 








Use the 


to Sell Your 
Used Equipment and Material 





International Clearing House Section 








Commonwealth Edison Company, 


| Repair Shops 


Telephone Randolph 1280 


38 North Market Street, 
Chicago 


Dynamos, Motors, Transformers, 


a Arc Lamps and Appliances 
- es High grade machine work of all kinds 
. Correspondence Solicited- 





DIRECT CURRENT MOTCRS, 230-250 V.—All Rebuilt. 
No. PP. RPM. Wdg. Type. Make. 
1 4 975 Sh. al Peerless 
3 2\4 700/900 Sh. Westinghouse 
1 3 1200 Sh. ‘MP Fidelity 
] 3 580/1160 Sh. SA Westinghouse 
1 6 7750/1500 Sh. SK Westinghouse 
1 10 1180 Cp. Ss Westinghouse 
3 10 1180 Sh. Ss Westinghouse 
1 15 1000 Sh. Ss Westinghouse 
1 15 1000 Cp. Ss Westinghouse 
1 17% 585 Sh. A-14 Gibbs 
1 20 650 Sh. MP Northern 
1 20 650 Sh. MP Milwaukee 
1 20 600 Sh. P E. 
1 20 900 Sh. MP Hobart 
1 20 800 Sh. MP Imperial 
1 20 1025 Cp. Ss Westinghouse 
1 20 975 Cp. Ss Westinghouse 
1 25 975 Sh. MP Northern 
1 36 925 Cp. Ss Westinghouse 
1 40 675 Sh. MP Northwestern 
1 40 920 Cp. MP Jenny 
1 40 S00 Sh. MP Northern 
1 40 700 Sh. Cc G. E. 
1 An 575 Cp. E6%AOR W. E. 
1 60 800 Sh. MP Northern 
1 65 750 Sh. Ss Westinghouse 
ALTERNATING CURRENT MOTORS. 
All New, 3-Phase, 60-Cycle, 
No. HP. RPM Volts. Type. Make. 
3 100 720 220 or 400 AN Allis-Chalmers 
1 100 720 2200 AN Allis-Chalmers 
5 100 900 220 or 440 AN Allis-Chalmers 
1 159 720 2200 AN Allis-Chalmers 
1 1n0 900 220 or 440 AN Allis-Chaliners 
1 200 720 220 or 440 Aa Allis-Chalmers 
ALTERNATING CURRENT MOTORS. 
Slip Ring, 3-Phase, 60-Cycle. 
No HP RPM. Volts. Type. Make. 
3 100 900 220 or 440 ANY Allis-Chalmers 
2 1 720 220 or 440 ANY Allis-Chalmers 
2 150 900 220 or 440 ANY Allis-Chalmers 
1 150 900 2200 ANY Allis-Chalmers 
; 150 720 220 or 440 ANY Allis-Chalmers 
2 150 720 2900 ANY Allis-Chalmers 
» 200 720 2200 ANY Allis-Chalmers 


‘‘AMERICA’S BARGAIN HOUSE ’’ 
DUQUESNE ELECTRIC & MFG. CO. 
New and Rebuilt Electrical Equipment 
Office and Factory: PITTSBURGH PA. 
Cable Address ‘‘Demco.”’ 
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Em hyes You 
Accept toa Better 
Understanding of their 
Mork and Their 
Obliga tion 
















Nithout- Cost 
Employers May 
Have Full Use of 
Our Facilities 


and Experience 







A MESSAGE TO EMPLOYERS ' | 


ice we endeavor to TROUBLE 






deal only with candidates who have p 
that is unusual because of training or ex 
in contact with such people through c 


by intelligently sifting the chaff from the 
ersonal equipment wheat and making it possible for you to interview ONLY 
perience; we come LOGICAL applicants, 


onfidential sources, Our facilities are yours to comman 


obligation to you. Let us know you 
We can undoubtedly save you much TIME, WORRY and spare no effort tos 


OTA EP 7A WIT 


BUSINESS TRAINING s° ADVISORY AS 









d without charge or 


r wishes and we shall 
erve and please you. 
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POSITIONS WANTED, HELP WANTED, FOR SALE AND MISCELLANEOUS. 


Advertisements will be inserted under these head- 
ings at the rate of three cents a word, minimum 
charge fifty cents for each insertion, payable in 


advance. 


Tabulated or paragraphed advertisements will be 
charged at twenty cents a line. 

If replies are in care of this office, allow five words 
for the address. 











POSITION WANTED 


ENGINEER—MARRIED, AGE 29, WITH 
ten years’ of practical experience in 
installation and maintenance of all kinds 
of A. C. and D. C. generators and motors, 
high and low tension line construction, 
switchboards, and all kinds of light and 
power wiring. A man who can get re- 
sults, is looking for an opportunity any- 
where in the United States. Address Box 
3357, % Electrical Review, Chicago, IIl. 


| HELP WANTED | 


LINEMEN—STEADY POSITION WITH 
utility company within 50 miles of Chi- 

eago. Address Box 3356, % Electrical Re- 

view, Chicago, Ill. 

WANTED METER DEPARTMENT 
manager for company with 50,000 elec- 

tric consumers. Salary $100 per month. 


Orr C 


Address Box 3355, % Electrical Review, 


REPAIRS 


on Electric Motors are prompt- 
ly taken care of in our well 
equipped shop. Try us and be 
convinced of the quality of our 
workmanship. 























OLSON-BOETTGER ELEC. 
MFG. CO. 


St. Paul, Minn. 








FOR SALE 


On account of making room for 
turbine installation we offer the 
following machinery: 

1—14x36 Heavy Duty Hamilton- 
Corliss Engine. 

1—16x36 Heavy Duty Hamilton- 
Corliss Engine. 

1—150 KVA. Belted, Type G. E., 
2300 Volt, 600 RPM., 60 Cycle, 
Phase Alternator. 

1—180 KW. Westinghouse, 2200 
Volt. 514 RPM., 60 Cycle, 3 Phase 
Alternator. 

1 Direct Connected Engine Set, 
17x21, 225 RPM., Erie City semi- 
Corliss Engine, direct connected to 
185 KVA. G. E., 2300 Volt, 60 Cy- 
cle, 3 Phase Alternator. 

All of the above apparatus is in 
<ood operating condition. For fur- 
ther information write the 


WABASH VALLEY ELECTRIC 
COMPANY, 


Clinton, Indiana. 


LARGE PUBLIC UTILITY IN MIDDLE 

west requires services of electrical 
draftsman for power plant and substation 
work. State age, experience and salary 
desired. Address Box 3358, % Electrical 
Review, Chicago, IIl.. 





| FOR SALE 





D. C. GENERATORS FOR SALE—1 100 

kw., 360 rpm., 125 volt, belted. 1 60 kw., 
275 rpm., 125 volt, engine type. 1 60 kw., 
275 rpm., 250 volt, engine type. All Gen- 
eral Electric, in excellent condition, for 
immediate delivery. V. M. Nussbaum & 
Co., Fort Wayne, Ind. 


60 CYCLE, 3 PHASE MOTORS FOR 

sale. 75 hp., 720 rpm., 440 volt, G. BL 
100 hp., 720 rpm., 440 volt, G. E. 100 hp. 
1120 rpm., 220 volt, Westinghouse. 206 
hp., 600 rpm., 2200 volt, G. BE. 250 hp., 
580 rpm., 2200 volt, Westinghouse. This 
last motor is a Type “C’’ and will carry 
a 500 hp. continuous load. V. Nussbaum 
& Co., Fort Wayne, Ind. 





MISCELLANEOUS. 











A. C. GENERATORS FOR SALE—62% 
kw., 900 rpm., 3 phase, Electric Ma- 
chinery Co. 175 kw., 600 rpm., 2 phase, 


. Allis-Chalmers. Both 2300 volt, 60 cycle, 


modern revolving field type. V. Nuss 
baum & Co., Fort Wayne, Ind. 





FOR SALE 


250 H.P. Slip-ring Motors, 600 
R.P.M., 440 volts, 3 phase, 60 
cycles. Two for immediate de- 
livery. 
NATIONAL ELECTRICAL 
EXCHANGE 


Aurora, Ill. 








MOTORS 


Large stock of new and used 
motors and generators. 


REPAIRS 


For any make, size or type. 


SORGEL ELECTRICCO. 


MILWAUKEE, WIS. 








FOR SALE 


10,000 Pounds 
Slightly Used 
Weatherproof 


INSULATED 
WIRE 


No. 2-0 


In A1 Condition. 
Priced very reasonably. 
Located in Chicago. 


Chicago Switchplate Co. 


53 W. JACKSON BLVD., 
CHICAGO, ILL. 


BLUEPRINTS — ELECTRICAL CON- 

nections. 236 A.C. motor, single, two, 
and three-phase. Voltage, cycle, phase 
changing. 123 D.C. voltage changing, etc. 
120 transformer connections. 150 rheo- 
stats, controllers, compensators, internal 
and external. 10 samples A.C. 25c. Par- 
ticulars free. Charles Chittenden, Dept. 
K, 3024 Matthews Ave., Kansas City, Mo. 





FOR SALE 


125 VOLTS DIRECT CONNECTED 
UNITS 


350 Kw. Westinghouse Generator 
and Fleming Four Valve En- 
gine. 

250 Kw. Westinghouse Generator 
and Fleming Four Valve En- 


gine. 

50 Kw. Crocker-Wheeler. Ames 
Engine. 

25 Kw. Westinghouse. Ames En- 
gine. 


ELECTRIC MACHINERY 
EQUIPMENT CO. 


714 Van Buren St. CHICAGO 








You will surely save TIME 
and MONEY by sending 
Your 


Electrical Repair Work 


SHAEFER-GOEGLEIN CO. 


Fort Wayne, Ind. 








We repair or rebuild anything 
ELECTRICAL. 
Correspondence Solicited. 














HIGHEST CASH PRICE 
Paid for Platinum, Old Gold, Jewelry, Watches 
Silver and Diamonds. Cash by return mail— 
Packages held 4 to 12 days for your approval 
of our offer, and returned at our expense if 
our offer is refused. 


JOS. DELLAFIELD CO. 


Smelters and Refiners 
120 South State St., Dept. 6. CHICAGO, ILL. 
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HARVEY MITCHELL ANTHONY Appraisals Rate Investigations Appraisals Rate Investigations 
CON TI} . - Ve 
ONSULTING ENGINEER COOLEY & MARVIN CO. pets gesige oo negra . 
Power Installation Testing ‘ Tia » Chief Appraisal Engineer 
Storage Battery Engineering Room 1514 
Chemical Analysis CHICAGO BOSTON TORONTO — 
‘ 202 South State St., CHICAGO 
Anthony Building MUNCIE INDIANA Engineering Accounting Plans Reports 
THE ARNOLD COMPANY HUGH L. COOPER & COMPANY L. V. ESTES INCORPORATED 


GENERAL HYDRAULIC ENGINEERING INDUSTRIAL ENGINEERS 






































ENGINEERS 
CONSTRUCTORS , , ; ’ Organization Industrial Relations 
Including the Design, Financing, Construction 
and Management of Hydro-Electric Production Control Industrial Accounting 
Electrical—Civil—Mechanical Power Plants. Room 1514 
105 S. La Salle st CHICAGO 101 Park Avenue NEW YORK 202 South State &t. CHICAGO 
WILLIAM A. BAEHR . TERRELL CROFT FOWLE & CRAVATH | 
CONSULTING ENGINEER ENGINEERING COMPANY ENGINEERS 
= UNIVERSITY CITY, ST. LOUIS 
. > Plants ; Electrical—Illuminating—Mechanica] 
Gas and Electric Plants Studies, Reports, Plans, Specifica- 
Design, Construction and Operation tions, Purchasing and Advice for Monadnock Block 
Valuations and Reports _ Steam and Electric Plants, Power CHICAGO 
Transmission, Lighting Protection of Struo- 
Peoples Gas Building CHICAGO tures, and Lighting Systems. Frank F. Fowle James R. Cravath 
Inventory Appraisal Evaluation Reports IRVIN DRYER FULLER ENGINEERING 
COMPANY 
E. T. BUSSELLE SALES ENGINEERING ALLENTOWN, PA., U. S. A. 


Designing and Constructing 




















Nf NG ENGINE y 
CONSULT 5 = Steam—Electric—Hydraulic Engineers, 
625 Market St.. SAN FRANCISCO Cement Plants, Ore Roasting Plants, 
485 S Ss SALEM. ORE Lime Plants, Power Plants, Meta!lur- 
tate st., 5 a . 1535 Old Colony Bldg., gical Furnaces, Pulverized Coal Installa- 
Engineering Accounting Rate Investigations CHICAGO tion for all purposes. n 
ALLENTOWN NEW YORK CHICAGO 
H. M. BYLLESBY & CO. PATENTS PATENTS| | ILLINOIS TESTING LABORATORIES 
Save money and time by sending ELECTRICAL METER-INSTRUMENT 
ENGINEERS your matters to me. ENGINEERS 











TRADEMARKS, DESIGNS, . ; a ' 
COPYRIGHTS. Designs, Tests, Inspection an Repairs 
Chicago <pecial Instruments Designed and Built for 
Continental and Commercial Bank Bldg. E. S. DUVALL Electrical Measurements 
Loan and Trust Building é 
New York: Trinity Bldg. Tacoma, Wash. Washington, D. C, 9 Scuth Clinton Street CHICAGO 
T. L. Condron. Cc, L. Post. A. M. Wolf ELECTRICAL TESTING A. C. KING | 
CONDRON COMPANY LABORATORIES 


— Electrical and Mechanical Laboratories 


DESIGNERS OF INDUSTRIAL BUILDINGS oo. 
Specialists in the Design of Modern Econom- Tests of Electrical Machinery, Apparatus and ENG 
ical Plants for Progressive Manufacturers Supplies, Materials of Construction, Coal, 
in the Electrical Field Paper, Ae a of Material and Ap- | 
: paratus at Manufactories. 
632 Central Savings & Trust Bldg., AKRON, 0. I © South Beasbecn Glneet Chicago 











1433 Monadnock Bldg., CHICAGO 80th St. and East End Ave., NEW YORK | 











A Card in This Directory | 


insures an invitation to offer bids on Municipal, Industrial and Private 
Engineering Projects, Light and Heating, Power Transmission, Tele- 
phone and Telegraph, Hydro Electric Developments, Water Work, 
Cost Engineering, Modern Efficiency Methods, and General Civil, 


Mechanical and Electrical Engineering. 


\DDRESS THIS PUBLICATION FOR RATES. 
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LAMAR LYNDON 
CONSULTING ELECTRICAL ENGINEER 


Long Distance Power Transmission 
and Alternating Current Prob- 
lems a Specialty 


18 Park Row NEW YORK 


DWIGHT P. ROBINSON 
and COMPANY 


(Incorporated ) 
Design Construct Finance Manage 
UTILITIES INDUSTRIALS 

61 Broadway NEW YORK 


C. A. TUPPER 


CONSULTING ENGINEER 


53 West Jackson Boulevard 


CHICAGO 








MORSE ENGINEERING CO. 
SALES ENGINEERS 


Equipped to sell special jobs or lay out 
comprehensive campaigns 


ST. LOUIS 


SARGENT & LUNDY 


Frederick Sargent 
Wm. S. Monroe 


ENGINEERS 


Ayres D. Lundy 
James Lyman 


1412 Edison Bldg., 72 W. Adams Street 
CHICAGO 


CARLETON W. TUPPER, M. E. 


POWER AND HEATING PLANT ENGINEER 


Designing, Installation and 
Operating Work a Specialty 


Address care Inter-Collegiate Club 
16 W. Jackson Blvd. CHICAGO 








ASHLEY P. PECK 


CONSULTING ENGINEER 


Electrical—Civil—Mechanical 


Room 305 Room 1736 
122 S. Michigan Blvd. 15 Park Row, 
CHICAGO NEW YORK 


STONE & WEBSTER 
INDUSTRIAL PLANTS AND BUILDINGS 


Steam Power Stations, Substations 
Water Power Developments, Gas Plants 


Electric and Steam Railroad Work 
Transmission Lines 
NEW YORK BOSTON CHICAGO 


UNDERWRITERS’ LABORATORIES 

Incorporated 1901 W. H. Merrill, President 
Established and maintained by the National 

Board of Fire Underwriters 
For service—not profit. 

Reports on Devices, Systems and Materials 
having a bearing upon Fire Hazards or Acci- 
dent Prevention. Principal Office and Testing 
Station, 207 E. Ohio St., Chicago. New York 
Office and Testing Station, 25 City Hall Place. 
Branch Offices throughout U. S. and Canada. 








SESSIONS ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 


Electrical Mechanical 


Power 


Design Construction Operation 


Service Basis 





22 West Monroe Street 
CHICAGO 








PATENTS, TRADEMARKS AND 


COPYRIGHTS 
Send your business direct to Wash- 
ington. Saves time and in- 
sures better service. . 





Personal Attention Guaranteed. 





30 Years’ Active Practice. 





Write for Terms—Book Free 


E. G. SIGGERS, Patent Lawyer 
Suite 20-25, National Union Bldg. 
WASHINGTON, D. C. 





THE J. G. WHITE COMPANIES 





Engineers Contractors 
Financiers Operators 
48 Exchange Place NEW YORK 


London, Eng. 














WOODMANSEE-DAVIDSON 
ENGINEERING CO., INC. 


784 Contl. & Comml. Bank Bldg 
CHICAGO, ILL. 











By J. H. PAUL, B. Sc., F.I. C. 





Price $4.50, Net. 





For Sale by 


Boiler Chemistry and Feed Water Supplies 


An old subject that has assumed a new importance, treated in a new way. 


A practical book that should be in the hands of every operator of steam boilers. 


International Trade Press, Inc., Book Dept., Monadnock Block, Chicago 
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A run-down business is like a dilapidated house, the cost of putting either one back on its 
feet is often greater than it would be to start all over again. But to keep things “Ship 
Shape” requires money, more money today than ever before. The telephone companies 
like all other public utilities need larger incomes to meet increased cost of material 
and higher wage scales. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 
One Policy One System Universal Service 


STEEL POLES "resect ”* 


Cut shows Bates 
Steel Poles in 
street hti ser- ‘ 
vice. 2, of these 























lighting system. 

Bates Steel Poles 
are becoming uni- 
versally opular 
world wide. Re- 


WANT TO SELL 


Your 


USED EQUIPMENT ? 





43% 


Try the 








CLEARING HOUSE SECTION 


Bates Expanded 
Steel Truss 
Company 


208 Se. La Salle St., 
Chicage, I1., U. S.A 
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NATIONAL 
Del ES rer 
ESCANABA : MICHIGAN 


220 Broadway, New York City 2844 Summit St., Toledo, Ohio 
Rialto Bldg., San Francisco, Calif. 
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SERVICE = PRICE = QUALITY 
23-07-50. MORGAN.ST-CHICAGOILI. 





LINDSLEY CEDAR POLES 
LINDSLEY SHIPMENTS 


SINCE 1896 
“NUF SED” 


Just send your inquires to us. 


THE LINDSLEY BROS. CO. 


General Sales Office CHICAGO, ILL. 








THE VALENTINE -CLARK CO. 
CEDAR POLE Butt Treating 


Open Tank Process 
SPOKANE, WASH. 


Minneapolis 








Toledo Chicago 











WESTERN RED CEDAR POLES 


Standard Butt Treatments 


HUMBIRD LUMBER COMPANY 
SANDPOINT, IDAHO 
Weyerhaeuser Sales Company, Agents, All Principal Cities 





NORTHERN-WESTERN _ 
CEDAR POLES 


A FULL ASSORTMENT OF SIZES 
PROMPT SHIPMENTS ASSURED 


T. M. PARTRIDGE LUMBER COMPANY 
MINNEAPOLIS 











CEDAR POLES 


Write for Prices. Prompt Shipments 
from Wisconsin or Chicago Switch- 
ing District Yard on I. H. Belt R. R. 


TORREY CEDAR CO., Clintonville, Wis. 









Lumber Exchange 


a 


CEDAR POLES 


BUTT TREATING OPEN TANK METHOD 
TO ELIMINATE JOBBERS PROFITS, WRITE 


BELL LUMBER CO., Minneapolis, Minn. 















Investigate| Southern White Cedar Poles 


The Poles That Make a Straight Line 
“Nn IX | F FROM PRODUCER TO YOU 
BRAND” 














Our Brand Quality q 


Stands fer 


Right 


Service Prices 








Not a rejected pole from our shipments during 
year 1919. 
Finest grade white cedar poles at prices that 
get the business. 
ELECTRIC RAILWAY TRANSPORTATION 
By Henry W. Blake and Walter Jackson 
The first book to cover the transportation side of the 
electric railway business—Getting the cars over the 


WILLIS H. GILBERT 
tracks; Increasing the Traffic; Collecting the Fares. The 


710 Conway Bidg., CHICAGO 
authors have had exceptional opportunities to study the 


recent developments in transportation methods. The 
most important new methods are described, and their 
effects on earnings are shown. 


487 pages, 6x9, 120 illustrations. .$5.00 (21s) net, postpaid. 


INTERNATIONAL TRADE PRESS, Ine., Monadnoek Block,Chicago 














DULUTH LOG 
COMPANY 


pov 





DULUTH 
MINNESOTA 








International 
Clearing House— 


Gets You What You Want— 
Sells What You Don’t Want— 
Use It Weekly— 








Steam Superheaters 


BOSTON, 49 Federal St. 
PHILADELPHIA, North American Bidg. 


SAN FRANCISCO, Sheldon Bidg. 
NEW ORLEANS, 833 Baronne St. 





THE BABCOCK & WILCOX COMPANY, 


WATER TUBE STEAM BOILERS 
WORKS: BAO ON da FARSERTON. OHIO 


ATLANTA, GA., Candler Bidg. 
CHICAGO, Marquette Bidg. 
PITTSBURGH, Farmers’ Deposit BankBidg. SALT LAKE at? 706-6 Tie Bldg. 


DENVER, 435 Seventeenth St. 


85 Liberty St., NEW YORK 


Mechanical Stokers 


CLEVELAND, Guardian Bidg. 
CINCINNATI, O., Traction Bidg. 
SEATTLE, L. C. Smith — 
HAVANA, CUBA, Calle de Agular 104 
LOS ANGELES, I. N. Van Nuys Bidg. 
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OTEL McALPIN 


BROADWAY AND 34th St. 


NEW YORK 


@An hotel of the highest class 
specially adapted to the needs 
of the business man. Every 
innovation of service—stock 
quotation board, broker’s office. 











QMost convenient and accessible in 
the city—one block from Pennsy]: 
vania terminal and a short distance 
from Grand Central Station. 


qExcellent cuisine, distinctive ac- 
commodations, perfect service—at 
notably moderate price. 








Management: L. M. BOOMER we . NL 
S a Sh 











Don’t Handicap Yourself 


in the race for business by failure or neglect to provide yourself with 
the best business card the world thus far affords. 


t =~ ae 
Peerless Patent Book Form Cards “anaes Be 


In use the cards are detached one by one as occasion 
demands. The edges are absoutely smooth, incom- 
prehensible as that may seem, and every card 
is clean, flat, perfect and un- 
marred. They attract atten- 
tion and they get attention. 
Send for sample book and de- 
tach them for yourself—You 
will never be satisfied with 
anything else. 


SEND TODAY 







aaeiee $120 Up 
] Free Shower Bath 
Roor as wi ith Pr th Private Bath *15° Up 





WRITE to the Randolph Hotel for Free 
Booklet containing map of Chicago, 

The John B. photographs of President Wilson and other 
Wiggins Company «Appearance of our neatcard in case war Presidents, history of United States « 


Engravers, Plate Printers- Die Embossers Wars and resume of the presen War 
122 S. Michigan Avene CHICAGO, ILL. 


STEEL COMPANY 
'PITTEPVROR. eA 
POKER BUILOIN® 
cHIcCAso 
























DUNCAN ELECTRIC MFG. CO. 
LAFAYETTE, INDIANA 
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Classified Index to Advertisers 








ADAPTERS, Lamp. 


General Blectric Co. 
Harvey Hubbell, Inc. 
Steel City Blectric Oo. 


ADJUSTERS, 
Lamp. 


McGill Mfg. Co. 
Trumbull Hiectric Mfg. Co. 


AIR COMPRESSORS, 
Motor Driven. 


Allis-Chalmers Mfg. Co. 
Emerson Electric Mfg. Co. 
General Blectric Co. 


ALTERNATORS. 


Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 

Electric Machinery Co. 

General Electric Co. 

General Blectric Co., Ft. Wayne 

Dept. 

Ridgway Dynamo & Engine Co. 
Westinghouse Elec. & ‘gz. Co. 


AMMETERS AND 
VOLTMETERS. 


General Electric Co. 

Norton Electrica] Instrument Co 
Roller-Smith Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Instrument Co. 


ANCHORS, Guy. 


Central BDlectric Co. 
Chance Co. 

Klein & Sons, Mathias. 

Oshkosh Mfg. Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


ANNUNCIATORS. 


Central Electric Co. 

Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Western Electric Co. 


ARCHITECTURAL 
IRON. 


Cord and 


Page Steel & Wire Co. 


ARMATURES 


Chattanooga Armature Works. 


ARMATURE WEDGES. 


White Blectric Supply Co., T. ©., 


ATTACHMENT PLUGS. 


Benjamin Electric Mfg. Co. 
Central Electric Co. 
Cutler-Hammer Mfg. Co. 

General Electric Co. 

Hubbell, Inc., Harv 

Manhattan Biectrical” Geooly Oo. 
Pass & Seymour, Inc. 

Peru Electric Co. 

8teel City Blectric Oo. 

Trumbull Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


AUTO STARTERS (For 
Starting A. C. Motors.) 


Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller % Mfg. Oo. 
General Electric Oo. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Co 


AUTOMOBILE LIGHT- 
ING SYSTEMS. 


General Electric Co. 
Westinghouse Elec. & Mfg. Co 


BALLBEARINGS. 


Norma Co. of America 


BANDS, PIPE. 


American Bridge Co. 


BATTERIES, Dry. 


Central Electric Co. 
Manhattan Blectrical Supply ©o. 
National Carbon Company, Inc. 
Southern Electric Co. 
Western Electric Co 


BATTERIES, Medical. 


Manhattan Electrical Supply Oo. 
National Carbon a sal Ine. 
Ostrander & Co., W. 


BATTERIES, Storage. 


Edison Storage Battery Co. 
Electric Storage Battery Co. 
National Carbon Company, Inc. 
Western Electric Co. 


BATTERIES, Wet. 


Central Blectric Co. 
Manhattan BHlectrical Supply Co. 
National Carbon Company, Inc. 


BATTERY CONNEC- 
TORS. 


Belden Mfg. Co. 
Sherman Mfg. Co., H. B. 


BELL RINGING MO- 
TORS. 


Manhattan Electric Supply Co. 
Ostrander & Co., W. R. 


BELLS, Electric. 


Central Electric Co. 
Manhattan —~ oy Supply Oo. 
Southern Electric Co. 
Western Blectric Co. 


BELT, Dressing 
Dixon Crucible Co., Jos. 


BELT FASTENERS. 
Flexible Steel Lacing Co. 


BELT HOOKS. 
Flexible Steel Lacing Co. 


BELT LACING (Steel 
HINGE). 
Flexible Steel Lacing Co. 


BENDERS, Conduit and 
Pipe. 
Steel City Electric Co. 


Thomas & Betts Co. 
Western Electric Co. 


BENDERS, Copper Bus. 
General Devices & Fittings Co. 


BINDING POSTS. 


Manhattan Electric Supply Co. 
Peru Blectric Co. 
Western Electric Co. 


BLADES HACK SAW. 


Atkins & Co., E. C. 
Smith & Hemenway Co. 


BLOWERS AND _ EX- 
HAUSTERS. 


Emerson Electric Mfg. Oo. 
General Bilectric Co. 


BLOWERS, Organ. 
Crocker-Wheeler Co. 
Emersen Electric Mfg. Co. 


BLOWERS, Soot. 


American Steam Conveyor Corp. 
Diamond Pewer Specialty Co. 


BLUEPRINTING, ELEC- 
TRIC. 


Cooper-Hewitt Electric Co. 


BOILERS, Steam. 
Babcock & Wilcox Co. 


BOLTS, Expansion. 
Condit Electrical Mfg. Oo. 
Steel City Electric Co. 


BONDS, SHARES AND 
SECURITIES. 
Electric Bond & Share Co 
BOOKS, Technical. 


Flectrical Review Pub. Co 
International Trade Prese Ine 








DOLPHIN 


INSULATED WIRE 
Stands the inspector’s test hy a wide 
margin—endures the test bf time, 
of high quality with great dielectric 
strength and resiliency. 


ATLANTIC INSULATED WIRE & CABLE COMPANY 


SALES OFFICE: 52 Vander- FACTORY: Stamford, Conn. 
bilt Ave., New York. _ Louisville—T. C. Coleman & 
Baltimore — Electrical Sales ‘Son, Starks Bldg. 
Co., 20 E. Redwood St. Pittsburgh—W. A. poe 
& Co., Union Arcade Bldg. 
—_ > - 
a? i a Ser ae St. Louis — Doxsee Electric 
. Co., 193 Pine St. 
Chicago—Geo. C. Richards & gt, Paul—Rank & Goodell, 
Co., 557 W. Monroe St. Merchants Bank Bldg. 2052-0 








p> DRY BATTERY 





raze The RED Seat Dry BATTERY» 
is « MESCO Qs PRODUCT 


but it is not the onty one as we alse make 


WS FIRE ALARM APPARATUS, SEPARABLE 
a ATTACHMENTS4PLUGS, PUSH 
o BUTTON SWITCHES, FLUSH 
£3 PLUG RECEPTACLES, SNAP 

MANHATTAN ‘So . 
ELECTRICAL % SWITCHES, BELLS, and 


9 then some more things at 
SUPPLY New York x] 


Cc Chicago Se 
0 St. Louis Ke, 
Inc. San Francisce 


Se py 


eur three factories. 


Jersey City, N. J. 
St.LouisMo. Ravenna, 


























































AE NORMA COMPANY OF AMERICA 


‘1799 BROADWAY NEW YORK 

















Bare and Insulated Wire 
and Cables 


_.\ Powerand Telephone Cables 


Galvanized Iron Wire and 


Strands 


American Electrical Works 
Phillipsdale, R. I. 





NEW YORK CHICAGO BOSTON 
a5 Broadway 112 W. Adame St. 176 Federal St. 
CINCINNATI SAN FRANCISCO SEATTLE 

Traction Bldg. 612 Howard St. 1062 First Ave. 


‘1 
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ELECTRICAL 


WIRES and 
CABLES 


Wire Rope 
WIRE STRAND 


John A 
Roebling s Sons Co. 


Trenton, N. J. 




















We Finance 


Extensions and Improvements 


Electric power and light enterprises 
with records of established earnings 


If prevented from improving or extending your 
plant because no more bonds can be issued or 
sold, or for any other reason, correspond with us. 
Electric Bond and Share Company 
(Paid-up Capital and Surplus $23,500,000) 
71 Broadway, New York 


Dealers in Proven Electric Power and Light 
Bonds and Stocks 











UNION 


Electric Control Equipment 


Drum and Face Plate Types 
A. C. and D. C. Starters and Controllers 


Union Electric Mfg. Co., Milwaukee, Wis. 


Offices in all principal cities 








TRADE MARKS THAT GUARANTEE QUALITY 


Electric Railway Line Material, Charging Plugs,» and 
Receptacles, Ajax Lightning Arresters, Switches and 
Switchboard Appliances, Automatic Time Switches 


Albert & J. M. Anderson Mfg. Co. 
g % 
ee 


Established 1877 
~ 4 289-293 A St. Boston, Mass. 





‘ 
— 














“Clifton” Rigid Conduit 





Takes the Lead 


Carefully selected steel pipe, thoroughly cleaned of 


burrs, scales, etc. Flexible, rust-proof enamel. Examined 
and labeled under supervision of Underwriters’ Labora- 
tories, Inc. 


Clifton Manufacturing Co., Boston, Mass. 





Warehouses: Boston, New York City, Buffalo, Chicago 
Armature Tape | 


' 
— 


Friction Tape Splicing Compound 








BOOSTERS. 


Allis-Chalmers Mfg. Co. 

Crocker-Wheeler Co. 

Siigtly Disttie & Bagine Os 
gway Dynamo 

Westinghouse Elec. & Mfg. Oo. 


BOXES, Conduit. 


Adapti Co. 

Appieton Electric Co. 
Central Electric Co. 
Chicago Fuse Mfg. Co. 
Columbia Metal a Co. 
Cutter Co., Georg 
National Metal Molding Co. 
Ostrander & Co., W. 
Steel City Hlectric Go. 
Thomas & Betts . 
Western Electric Co. 


BOXES, Manhole. 


Columbia Metal Box Co. 
General Electric Co. 

Standard Underground Oable Oo. 
Steel City Blectric Oo. 


BOXES, Service, Sheet 
Steel and Cast Iron 
Entrance Boxes 
Panelboard Cabinets. 


Adapti Co. 

Brady Electric Mfg. Ce. 
Celumtia Metal Box Oo. 
Cutter Co., George. 

General Electric Go. 

Palmer Elec. & Mfg. Oo. 
Standard Underground Cable Oo. 
Steel City Electrie Co. 
Trumbull Blectric Pe Co. 
Western Electric 


Westinghouse Elec. 7" Mfg. Oo. 
BOXES for Panelboard 
Cabinets. 


Benjamin Blectric Mfg. Oo. 
Steel City Electric Oo. 


BRACKETS, ARMS AND 
PINS (Iron). 


Anderson Mfg. Co., A. & J. M. 

Benjamin Electric > . 

Brady Blectric Mfg. 

Gutter Co., George. 

Electrical Engrs. Equipment Oo. 
eral Electric Co. 

Hubbard & Co. 

Nat’l Metal Molding Co. 

Western Electric Uv. 


BRACKETS, Adjustable. 
Faries Mfg. Co. 


BRACKETS, Pothead. 
Blectrical Engrs. Equipment Oo. 


BRACKETS, Telephone 
(Adjustable). 


American Electric Co. 
Western Blectric Co. 


BRAKES, Dynamo. 
Cutler-Hammer Mfg. Co. 


BRAKES Electric. 


Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Blectric Co. 

Western Blectric Co. 


BRAKES, Motor. 


Cutler-Hammer Mfg. 
Electric Controller % Mig, 00 
Westinghouse Blec. & Mfg. 


BRIDGES. 
American Bridge Oo. 


BRIDGES, Railroad and 
Highway. 
American Bridge Ce. 


BRIDGES AND TOW- 
ERS, Coal Handling. 


American Bridge Co. 
Link-Belt Co. 


BRUSHES, Carbon and 
Graphite. 

Central Electric Co. 

Corliss Carbon Company. 

Dixon Crucible Co., Jos. 

General Electric Co. 

National Carbon Company, Ine. 
Western Electric Co. 
Westinghouse Elee. & Mfg. Co. 


BRUSHES, Metallic. 


Cutler-Hammer Mfg. Co. 
General Electric Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


BUFFERS, Motor Driven. 


Westinghouse Elec. & Mfg. Ce. 
Wisconsin Blectric Co. 


BUILDINGS, Office and 
Mill. 
American Bridge Co. 


BUNKERS AND HOP. 
PERS. 


American Bridge Co. 


BURGLAR ALARMS. 


Manhattan Electrical Sapply eo 
Ostrander & Co., W. 


BUS BAR SUPPORTS. 


Blectrical Engrs. Equipment Ces 
General Devices & Fittings Co. 


BUSHINGS AND LOCK. 
NUTS (For Conduit) 


Anderson Mfg. Co., A. & J. M 
Appleton Electric Co. 

Genera] Hlectric Co. 

National Metal Molding Co. 
New Process Specialty Oo. 
Steel City Dlectric Co. 
Thomas & Bette Co. 


BUSHINGS, 
Clamping. 
General Electric Oo. 


New Process os 
Pass & ~hy-y 


BUSHINGS, Socket. 


Garfield Mfg. Oo. 

re eo Ine., as. 
ubber 

Western Mlectrig’ * Go. 


— Mine and Oi 
ce. 
Benjamin Bleetric Mfg. Oo. 


CABLES. 


American Bilectrical Works. 
American Ins. by hog Cable Ce 
American Steel & re Co. 
Anaconda Copper Minivg Co. 
Atlantic Inc. Wire & Cable Ose 
Belden Mfg. Co. 

Central Blectrie Co. 

Chicago Ins. Wire & Mfg. ce 
Electric Cable Co, 

General Blectrie €o. 

Goodrich Co., The B. F. 
Habirshaw Blectric Cable Oe. 
Indiana Rubber & Ins. Wire Oc 
Moore, Alfred F. 

National Conduit & Cable Oe. 
Nat’l Metal _—s Co. 
Okonite Co., The. 

Reebling’s Sons Oo., Jehn A. 
Rome Wire Oo. 

Safety Insulated Wire & ©. Ge 
Simplex Wire & Oable Co. 
Standard Underground Cable Ce 
Western Biectric Co. 


CABLE BELLS. 
Blectrical Engrs. Equipmeat Oc 


CABLE HANGERS. 


Anderson Mfg. Co., A. & J, M 
General Devices & Fittings Oe 
Hubbard & Oo. 

Standard pant Oable Oe 
Western Blectrie Co. 


CABL/ RACKS. 


Blectrical Bngrs. Equipment Oe 
General Blectrie Co. 
Standard Underground Oable Oe 


CABLE TERMINALS. 


Sherman Mfg. Co., H. B. 
Standard Underground Cable Ge 
Western Electric Co. 


Porcelai» 


CABLE TESTERS. 


Roller-Smith Co. 
Standard Underground Cable 6e 


CABLES, Armored (Flexi- 
ble). 


National Metal Molding Co. 
Standard Underground ble Ce. 
Western Blectric Co. 
Youngstown Sheet & Tube Ce. 


CABLING MACHINES. 
New England Butt Oo. 


CALIBRATORS, Meter. 
General Blectrie Oo., Ft. Wayne 


ept. 
Roller-Smith Oo. 
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CANOPY INSULATORS. 


General Bileetric Oo. 
Mica Insulator Co. 


CARBONS, Arc Light. 


Central BDlectric Co. 
General Blectric Co. 
National Carbon Company, Inc. 
Western Electric Co. 
Westinghouse Dlec. & Mfg. Oe. 


CARBONS, Battery. 


Manhattan Electrical Supply Oe. 
National Carbon Company, Inc. 


CAR HEATING, Electric. 
Western Blectric Co. 


CARS, DERRICK. 
American Bridge Co. 


CASTINGS. 


Anderson Mfg. &J.M 
Benjamin Blecirte tate: Oo Co. 
faries Mfg. Co. 

New England Butt Co. 


CEMENT MACHINERY. 
Allis-Chalmers Mfg. Oo. 


CHANDELIERS. 


Beardslee Chandelier Mfg. Oe. 
Central Electric Oo. 


CHAINS, Silent Drive. 


Lénk-Belt Co. 
Morse Chain Co. 


CHANGERS, Inc. Lamp. 
McGill Mfg. Co. 


CHARGING OUTFITS. 


Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
General Blectric Co. 

Western Electric Co. 
Westinghouse Blec. & Mfg. Oe. 


CHOKE COILS. 


Anderson Mfg. Co., A. & J. M. 
General Blectric Co. 

Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. €e 


CIGAR LIGHTERS. 


General Electric Co. 
Western Electric Co. 
Westinghouse Blec. & Mfg. Oe. 


CIRCUIT BREAKERS, 
Automatic. 


Automatic Reclosing Circuit 
Breaker Co. 

Condit Electrical Mfg. Oo. 

Cutler-Hammer Mfg. Co. 

Blectric Controller & Mfg. Oe. 

General Blectric Co. 

General Blectric Co., Ft. Wayne 


Dept 
Pe Dlectric & Mfg. Oo. 
Roller-Smith Co. 
Schweitzer & Conrad, Inc. 
Western Blectric Co. 
Westinghouse Blec. & Mfg. @e. 


— Cable Support- 


appleton Blectric Co. 

trical Engrs. a Oe. 
General Devices & Fittings Co. 
Western Blectric Co. 


CLAMPS, Insulator. 
Blectrical Engrs. Equipment Ce. 


CLAMPS, Pipe. 


Appleton Blectric Co. 
General Devices & Fittings Ce. 


CLEATS, Fibre. 
Diamond State Fibre Oo. 
General Biectric Co. 


CLEATS, Insulating. 
Garfield Mfg. Co. 


CLIMBERS, Linemen’s. 


Klein & Sons, Mathias. 
Oshkosh Dlectric Co. 
Smith & Hemenway Oo. 
Western Electric Co. 


CLOTH, Insulating. 


Mica Insulator Co. 
vT. 8S. Rubber Co. 
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CLUSTERS. 


Benjamin Electric Mfg. Co. 
Central Electric Co. 
MeGill Mfg. Co. 

Western Electric Co. 


COAL AND ASH HAN- 
DLING MACHINERY 
Link-Belt Co. 


COAL MINING MA- 
CHINERY. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. ©o 


COILS. 


American Electrical Works. 
Belden Mfg. Co. 

Chattanooga Armature Worke 
Crocker-Wheeler Co. 

Dudlo Mfg. Co. 

General Electric Co. 

Ostrander & Co., W. RB. 

Western Electric Co. 
Westinghouse Blec. & Mfg. Oo. 


COMMUTATORS. 
Chattanooga Armature Works. 


COMMUTATOR LUBRI- 
CANTS. 


Allen Co., Inc., L. B. 
McGill Mfg. Co. 
McLennan & Co., K. 


COMMUTATOR RESUR- 
FACER 


Ideal Commutator Dresser Oo. 


COMPENSATORS. 


Chattanooga Armature Works. 
Union Blectric Mfg. Co. 


CONDENSERS, Electric. 


Leeds & Northrup Co, 
Western Dlectric Oo. 
Westinghouse Elec. & Mfg. Oe. 


CONDENSERS, Steam. 


Allis-Chalmers Mfg. Co. 
Westinghouse Machine Co. 
Wheeler Condenser & Eng. Oo. 


CONDUIT, Interior. 


American Circular Loom Oo. 
Central Electric Co. 

Clifton Mfg. Co. 

Enameled Metals Co. 
National Metal Molding Oo. 
Tubular Woven Fabric Oo. 
Western Blectric Co. 
Youngstown Sheet & Tube Oo. 


CONDUIT, Underground, 
Clay, Composition, Fi- 
bre, Wood. 


American Conduit Co 
American Line Materials Co. 
Fibre Conduit Co. 

Western Blectric Co. 


CONDUIT, Engineers and 
Contractors. 


Standard Underground Cable Oo. 
Westinghouse Elec. & Mfg. Oo. 


CONDUIT FITTINGS. 


Appleton Electric Co. 
Chicago Fuse Mfg. Co. 
Crouse-Hinds Co. 
Killark Electric Mfg. Co. 
Vv. V. Fittings Co. 


CONDUIT RODS. 


Standard Underground Cable Oe. 
Western Electric Co. 


CONDUIT SEALS. 
Barnes & Irving, Inc. 


CONNECTORS. 


Dossert & Co. 

Electrical Engrs. Equipment Ce. 
Frankel Connector Co. 

Sherman Mfg. Co., H. B. 
Westinghouse Elec. & Mfg. Coe. 


CONSTRUCTION, Engi- 
neering. 


Arnold Co. 

Baehr, Wm. 

Byllesby & _ H. 

Electricul Engrs. +. Co. 
Fuller Engineering Co. 

New England Butt Co. 

Stone & Webster Eng. Corp. 
White Companies, J. G. 


CONTROLLERS. 
Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric ——.," Mfg. Co. 


1 El 
Union Blectric Mfg. Co. 
Westinghouse Blec. & Mfg. Oo. 
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Automatic Start Induction 


Polyphase Motors 


1/2 to 6O H.P. 


require but one 
set of fuses for 
starting and 
running—a 
125% fuseissuf- 
ficient for ordi- 
nary loads,while 
slightly larger, 
but not more 
than 150% for 
heavy and 
inertia loads. 


of the field of a 3-phase motor 


CENTURY ELECTRIC COMPANY 
ST. LOUIS, U.S. A. 


Sales Offices in Principal Cities 
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Illustrating the construction and winding 








! CHICAGO 
SAN FRANCISCO; 





“2 SAFETY INSULATED 
Wei WIRE & CABLE CO. 


7114 LIBERTY ST., NEW YORK 
OSTON 








BOSTON-ECONOMY LAMP DIVISION 
National Lamp Works of General Electric Co, 


43 Hospital Street 


Renewed Tungsten and Carbon Lamps 


Providence, FP - i. 








Hot Moulded Electrical Insulating Parts, 
Weather-proof Sockets, Socket Bushings, 


Switch Handles and Parts, Special Parts 
with Metal Inserts moulded to order. 


Illustrated catalog on request. 


Forty-four Years Experience. 





INTERNATIONAL INSULATING CORPORATION 
Box 1602E Springfield, Mass. 

















in 
bo 








This Company maintains a Special Department 


S | devoted to production of 


For Electrical Apparatus 


APOLLO SPECIAL ELECT RICAL—High silicon alloy for high efficiency 
SHEET 2 Ty transformers; very low core losses; non-aging. Other well 
“ TS known grades are Extra Apollo Special Electrical, Dynamo 
Lg prota @, Special Electrical, U. 8. Electrical, American Armature, 

SPECIAL i pole Steel and Rotor Steel. Write us for information. ¢ 

Ss Pc € 

em Sd We also manufacture Sheet and Tin Mill Products of 
> ion every description, including Black Sheets, Galvanized 
PITTSBURGH Sheets, Corrugated and Formed Sheets, Terne Plates, Etc, 


AMERICAN SHEET AND TIN PLATE COMPANY, Frick Building, Pittsburgh, Pa. 


—, 

















REGISTERED 


And Other Dependable Insulations 


Bulletins for the asking 


Mica Insulator Company 


Manufacturers 


542 So. Dearborn Street 
Chicago 


68 Church Street 
New York 
Schenectady, N. Y. 








AMERICAN LINE MATERIALS COMPANY 


CROSSARMS THAT LAST 


“RAINIER” FIR LONG LEAF FINI CREOSOTED 


FOURTEEN MILLS MAKING THEM 
IWENTY-SIX WAREHOUSES DISTRIBl TING THEM 


N OFFICE 


Al 


ASK YOUR DEALER FOR OUR PRODI Lo 


‘ 
M 


SUCCESSOR TO AMERICAN CROSSARM CO 














Manganin ini sie. 


and other special alloys of superior quality 
Platinum in all forms, scrap purchased 


BAKER & CO., Inc., Newark, N. J. 














ORANGEBURG 
FIBRE CONDUIT 


THE STANDARDIZED CONDUIT 


WRITE FOR PARTICULARS 


FIBRE CONDUIT CO. 


ORANGEBURG N.Y. 


NEW YORK BOSTON CHICAGO SAN FRANCISCO 
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CONVERTERS, RC 
TAR 


General Electric Co. 
Northwestern Electric Co. 


CONVEYING MACHIN- 
ERY. 
Link-Belt Cv. 


CONVEYORS, Ash and 
Coal. 


American Steam Conveyor Corp. 
Godfrey, John F. 
Link-Belt Co. 


CONVEYORS, COAL 
SIFTING. 
American Steam Conveyor Corp. 
CONVEYORS, PNEU- 
MATIC. 


American Steam Conveyor Corp. 


CONVEYORS, SOOT. 


American Steam Conveyor Corp. 


COOKING DEVICE3, 
Electric. 

Cutler-Hammer Mfg. Co. 
dison Blec. Appliance Co., Ime. 
General Electric Co. 
Manhattan Blectrical Supply ©e. 
Western Blectric Co. 
Westinghouse Blec. & Mfg. Oe. 


COPPERS, Battery. 
Manhattan Electrical Supply Oe 
Western Electric Co. 

CRANE MOTORS. 


Crocker-Wheeler Co. 
General Electric Co. 


General Electric Co., Ft. Wayne 
ept. 

Western Electric Co. 

Westinghouse Elec. & Mfg. Oe. 


CRANES AND HOISTS. 


Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 
Link-Belt Co. 


CREOSOTE OILS. 
Barrett Co. 


CROSSARMS. 
Westera Electric Co. 


CROSS ARMS (Steel). 
American Bridge Co. 


CROSS ARMS (Wood). 


American Line Materials Co. 
Lindsley Brothers Co. 
Western Blectric Co. 


CROSS ARM BRACES. 
Western Electric Co. 


CURLING IRONS, Elec- 
tric. 
Central Blectric Co. 


Manhattan Blectrical oo Oe. 
Westinghouse Elec. & . Ce. 


CUT-OUTS, Enclosed 
Fuse, Plug, Combina- 
tion Rosette, Cut-Out 
Bases. 


Central Electric Co. 
Chicago Fuse Mfg. b 
Condit Electrical Mfg. Oo. 
Commonwealth Edison Co. 
General Electric Co. 

Hart Mfg. Co. 
Manhattan Electrical Supply Oc 
Pass & Seymour, Inc. 

Trumbull Elec. Mfg. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Ce. 


CUT-OUTS, Arc Light. 


Brady Electric Mfg. Co. 

Cutter Co., George. 

General Electric Co. 

General Electric Co., 
Dept. 


CUT-OUTS, Transfermer. 


Central Electric Co. 

General Electric Co. 

Peru Electric Co. 

Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. Ce 


DAMS, MOVABLE. 


american Bridge Co 


Ft. Wayne 


Vol. 75—No. 26. 


DECORATIVE LIGHT- 
ING. 


Central Blectric Co. 
General Blectric Co. 
Manhattan Electrical Supply @e 


DERRICKS. 
American Bridge Co. 


DIMMERS, Electric Light. 
Anylite Electric Co. 


DIRECT MOTOR 
DRIVES. 


Crocker-Wheeler Co. 

Blectric Controller & Mfg. Oe 
Electric Machine Co. 

General Electric \. 

Western Electric Co. 
Westinghouse Elec. & Mfg. @e 


DOOR SWITCHES. 


Cutler-Hammer Mfg. Co. 


DRILLS AND BITS, 
Electricians’. 
Hubbard & Co. 


ELECTRO-PLATING 
MACHINERY. 
Crocker-Wheeler Co. 


General Electric Co. 
= Electric Co., Ft. Wayae 


pt. 
Ideal Electric & Mfg. Co. 
Westinghouse Elec. & Mfg. Ge 


ENGINEERS & COB. 
TRACTORS. 


American Bridge Co. 
Biaus Co. 


Busselle, E. T. 

Byllesby & Co., H. M. 

Condron > 

Cooley & Marvin Co. 

Cooper & Co., Hugh L. 
er, Ervin. 

Estes, Inc., L. V. 

Fowle & 

King, A. C. 

Lyndon, Lamar. 

Robinson & Co., Dwight P. 

Sargent & Lundy. 

Stone & Webster Bng. Corp. 

Western Electric Co. 

White Companies, J. G. 

Woodmansee & Davidson, Ime 


ENGINES, Gas and Gaso 
line. 
Allis-Chalmers Mfg. Oo. 
Westinghouse Machine Oe. 
ENGINES, Steam. 
Allis-Chalmers Mfg. Oo. 
Ridgway Dynamo t ~ te 
Westinghouse Machine lb 
FANS, Motor and Disc 


Adams-Bagnall Electric Oe. 
Central Electric Co. 
Century Electric Co. 
Colonial Fan-Moter Co. 
Motor Oo 


General Bilectric Co. 
General Blectric Co., Ft. Wayne 


Dept. 
Manhattan Blectric Supsly Ce. 
Mechanical Appliance b 
Peerless Bl ic Co. 
Robbins 


Westinghouse Blec. & Mfg. Oe 

Wisconsin Blectric Oo. 
FAULT FINDERS, Elec- 

tric. 

Electric Controller & Mfg. Ge 
FIBRE. 

American Vulcanised Fibre Ge 

Continental Fibre Co. 

West Virginia Pulp & Paper Oe 
FIRE ALARMS. 


Palmer Elec. & Mfg. Oo. 
FIRE EXTINGUISHERS 


Castle, Inc., James M. 


FIREPLACES, Electric. 
General Electric Co. 
Westinghouse Blec. & Mfg. Ce 

FITTINGS, Conduit Ter- 
minals, Bushings, En- 

trance Caps. 


Adapti Co., The. 

Appleton Electric Co. 
Chicago Fuse Mfg. Co. 
National Metal Molding Ce 
Sherman Mfg. Co.. H B 
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FIXTURES 
Southern Blectric 6e. 


FIXTURES, Electric and 
Gas. 
Beardslee Chandelier oe Oe. 
Benjamin Blectric Mf, 
Central Electric 
Faries Mfg. Co. 
Luminous Specialty Co. 
Luminous Unit Co. 
Bteél City Electric Co. 
Western Blectric Co. 


FIXTURES, Indirect and 
Semi-Indirect ae 

Beardslee Chandelier eee 
Benjamin Blectric Mfg. 
Central Blectric Co. 
General Dlectric Co. 
Luminous Specialty Co. 
Luminous Unit ‘ 
Western Electric Co. 


FIXTURES, Show Case. 
Benjamin Blectric Mfg. Oe. 
Central Electric Co. 

Electric. 


fLAT IRONS, 


Central BDlectric Co. 

ee ate its. 

enera e 

Manhattan DBlectrical Supply Oe. 
Western Electric Co. 
Westinghouse Hlec. & Mfg. Ge. 


fLOOD LIGHTS. 


Crouse-Hinds Co. 
General Electric Co. 
Western BHlectric Co. 


FLUXES, Soldering. 


Allen Co., Inc., ." B. 

Benson Co., Alex 

Burnley Battery & Baste. Ce. 
Chicago Fuse Mfg. Co. 

McGill Mfg. Co. 

Manhattan” Blectrical Supply Oe. 
Western Electric Co. 


fF ORGINGS. 


American Bridge Co. 
Smith & Hemenway Oe. 


FUSE CLIPS. 
@herman Mfg. Co., H. B. 


FUSES (Enclosed). 
Condit —~ oy we Co. 


Bussmann Mf 
Killark Blectric Mfg. Ce. 


FUSE PLUGS. 


Anderson Mfg. Co., A. & J. M. 
Bussmann Mfg. Co. 

Chicago Fuse Sure. Co. 

eee Blectric Corp. 

Daum, F, 

General Anectric Co. 

Killark Blectric Mfg. Ce. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Oe. 


FUSE WIRE. 


Appleton Electric Oo. 
Bussmann Mfg. Co. 
Chicago Fuse Mfg. Co. 
Condit Electrical ets. Co. 
General Electric Co. 
Killark Blectric Mfg. Oe. 
Western Blectric Co. 


FUSES. 


Appleton Electric Ce. 

Bussman Mfg. Co. 

Central Blectric Co. 

Chicago Fuse Mfg. Co. 

Condit Blectrical Mfg. Oo. 
Daum, A, F. 

D. & W. Fuse Co. 

Economy Fuse & Mfg. Co. 
Electrical Engrs. ee oe Oe. 
Federal Sign System (Blectric). 
General Electric Co. 
Johns-Manville Co., H. W. 
Killark Electric Mfg. Co. 

Pierce Fuse Corp. 

Schweitzer & Conrad, Inc. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Oe 


GATES, HEAD. 
American Bridge Co. 


GEARS, Rawhide and 
Composition. 

General Dlectric Co. 

New Process Gear Corp. 
GEARS, Silent Chain. 

Link-Belt Co. 

Morse Chain Co. 
GENERATORS. 


Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 

Eck Dynamo & Motor Oe. 
Blectric Machinery Co. 
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Electro Dynamic Co. 
General Electric Co. 
a Electric Co., Ft. Wayne 


Ideal Tlectric & Htg. 
ay Dynamo & ~~ s Ce. 
Western Dlectric Co. 


Westinghouse Elec. & Mfg. Ce. 
GLASSWARE, Illuminat- 
ing. 


Central Electric Co. 
Western Electric Co. 


GLOBES, Arc Light (Oxt- 
er and Inner). 


General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Ce 


GRINDERS. 


Western Electric Co. 
Wisconsin Blectric Co. 


GROUND CLAMPS. 


Appleton Electric Co. 
Condit Blectrical Mfg. Oo. 
General Blectric Co. 
Hubbard & Co. 

Sherman Mfg. Co., H. B. 
Thomas & Betts Co. 
Western Electric Co. 


GUARDS, Inc. Lamp. 


Benjamin Electric . Oe. 
Flexible Steel Lacing 
Hubbell, Inc., Harvey. 
McGill Mfg. Co. 


GUARDS, Inc. Lamp, 


Portable. 
Flexible Steel Lacing Ce. 
McGill Mfg. Co. 


GUY CLAMPS. 
American Steel & Wire Oe 
Hubbard & Co. 

Western Blectric Co. 


HACK SAW MACHINES 
Barnes & Irving, Inc. 


HANGERS, Conduit and 


olding. 
Appleton Electric Co. 
General Devices & Fittings Ce. 
Western @lectric Co. 


HANGERS AND 


CLAMPS. 
General Devices & pees Ce. 
Ostrander & Co., W. 
Standard Underground MGable Ce. 
Steel City Electric Oo. 
Thomas & Betts Co. 


HARDWARE Pole Line. 


Columbus Handle & Tool ©e. 
Oshkosh Mfg. Co. 

Smith & Hemenway Co. 
Western Blectric Co. 


HEATERS, Electric. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Western Electric Co. 
Westinghouse Elec... & Mfg. Ce. 


HOISTING MACHIN.- 
ERY, Electric Mine. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 


sd MACHIN: 


Allis-Chalmers Mfg. Co. 


ICE MAKING MA- 
CHINERY. 
Triumph Ice Machine Co. 


INDUSTRIAL TRUCKS 
AND TRACTORS. 


Baker R. & L. Co. 
Elwell-Parker Electric Oe. 
Mercury Mfg. Co. 


INSTRUMENTS. 
Electric Controller & Mfg. Co. 
Esterline Oo. 
General Hiectric Co. 
General Electric Co., Ft. Wayne 

Dept. 

Jewell Blec. Instrument Co. 
Leeds & Northrup Co. 
Manhattan Electrical Supply Co 
Norton Electrical Instrument Co. 
Precision Instrument Go. 
Roller-Smith Co. 
Sangamo Electric Co. 
Uehling Instrument Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Instrument Co 








National Conduit & Cable Co., Inc. 


General Offices and Mills: 


HASTINGS-ON-HUDSON, N. Y. 
Manufacturers of 
Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For LIGHT and POWER SERVICE 

















New York Philadelphia Chicago San Francisco 
Boston Cleveland New Orleans Los Angeles 
A I 











SAFETY 
SWITCHES 


Externally operated knife switches 


It is impossible for an operator to 
come in contact at any time with a 
live closed switch. Because, box can- 
not be opened until switch is in off 
position. The catch prevents closing 
of switch until cover is down. This 
catch can be manipulated to accom- 
modate wiremen when testing the line. 


Writef or Bulletin. 
eiecaineikaiiiiadinabeitaaam ae 





Motor Starting Switch 
with Undervoltage 
Release Coil. 





THE TRUMBULL ELECTRIC MFG. CO. 
PLAINVILLE, CONN. 


New York, 114 ey?! St. Chicago, 40 S. Clinton St. 
San Fra » St. Boston Philadelphia 











ENGINEERS PLANNING POWER TRANSMISSIONS 


Secure Data and Estimates of ‘‘MORSE’ DRIVES 
SAVE Construction, Space, Light, Fuel. Producing More with Less 


MORSE CHAIN CO., = - ITHACA, N. Y. 
Engineering Service, Assistance, Bulletins 
Boston Detroit Pittsburgh Montreal 
Chicago Greensboro,N.C. San Francisco Minneapolis 
Cleveland New York Atlanta St. Louis 











Trade Mark Reg. U.S. Pat. Off. 
SAMSON SPOT WATERPROOFED CORD FOR TROLLEYS AND ARC LAMPS 


Send for Samples SAMSON CORDAGE WORKS, Boston, Mass. 











MAGNET 
WIRE 


Moore Magnet Wire 


is the 
Standard of Excellence 
ALFRED F. MOORE 
PHILADELPHIA 
New York Cleveland Chicago 
Boston Chattanooga 

















STANDARD 


Heat-Resisting Molded In- 
sulation. Made by special- 
ists exclusively devoted to 
solv'ng your mo'ding prob: 
lems 

Why not profit by ous 
experience’ 


[llustrated catalog upon request 


GARFIELD MFG. CO. 


GARFIELD, NEW JERSEY 

















CROCKER- WHEELER Co. 


Ampere, N.J. 











FANS — MOTORS— GENERATORS 


Write nearest representative for prices and information. 
Representatives New York—O. 0. Hall, 147 W. 35th St. ey 
—Walter L. Veit, The Bourse Bldg. Toledo—The F. Bissell Oo. 
Chicago—Electrical Machinery Sales Co., 327 8S. La Salle St. Minne 
apolis—Electrical Machinery Sales Oo., Plymouth Bidg. New Orleans 
—The Electric Appliance Co. St. Louis—L. M. Sperry, 917 Pine 8t. 
San Francisco—The Garland Affolter Oo. Los geles—The a a 
Affolter Co. Seattle—The Garland Affolter Co. Buffalo—J. 

. _. Copetine St. Dallas—Dlectric Appliance Co. oat 
Office—90 We New York. 
PEERLESS “ELECTRIC co., Warren, Ohlo 











UNIFRAME MOTORS 


for heavy wear and lasting qualities. 
Built of the very best material by expert 
workmen. A C and D C types inter- 
changeable. 4 to 50 H. P. 


B. A.WESCHE ELECTRIC COMPANY 
CINCINNATI, OHIO 
































“Union" Renewable Fuses will save four-fifths of 
your fuse maintenance cost. Guaranteed to give satis- 
faction. Money back if they fail. Booklet on request, 


CHICAGO FUSE 
MFG. CO. 
eT 





New York 





Chicago 










Emerson Fans 
Northwind Fans 


Bulletins of 1920 Models 
now ready! 


» Prices to the Trade only! 


The Emerson Electric Mfg. Co. 


2032 Washington Ave., St. Louis, Mo. 
Eastern Office: 50 Church St., New York City 

















ELECTRICAL REVIEW 


INSULATING CE- 
MENTS. 


U. 8S. Rubber Co. 
Westinghouse Elec. & Mfg. Oe. 


INSULATING MACHIN- 
ERY. 


Hubbell, Inc., Harvey. 
New England Butt Co. 


INSULATING MA- 
TERIAL. 
Magnesia Assn. of America. 


INSULATING PAINTS 
AND COMPOUNDS. 


Chicago Mica Co. 

Electrical Engrs. Equipmeat Oe. 
McGill Mfg. Co. 

Mica Insulator Co. 
Sherwin-Williams Co., The. 
Standard Paint Co. 

Standard Underground Cable Os 
U. 8S. Rubber Co. 


INSULATION, Fibre. 


American Vulcanized Fibre Ce. 
Continental Fibre Co. 
West Virginia Pulp & Paper Oe 


INSULATION, Hard Rub- 
ber, Composition 
Molded, Etc. 


Continental Fibre Co. 

Electrose Mfg. Ce. 

Garfield Mfg. Co. 

international Insulating Oorp. 
Shaw Insulator Co. 
Westinghouse Elec. & Mfg. Ce 


INSULATORS, Arc Lamp. 


Anderson Mfg. Co., A. & J. M. 
Cutter Co., George. 

General Electric Co. 

Shaw Insulator Co. 
Westinghouse Elec. & Mfg. Oe 


INSULATORS, Glass. 


General Blectric Co. 
Hemingray Glass Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Ge 


INSULATORS, High 
Voltage. 

Blectrical Engrs. 
General Devices & 
General Electric Co. 
General Porcelain Co. 
Locke Ins. & Mfg. Co. 
Shaw Insulator Co. 
Thomas & Son Co., The R. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Oe. 


INSULATORS, Wood. 
Westinghouse Elec. & Mfg. Oe. 


INSULATOR SUP- 
PORTS. 


uipment Oe. 
ttings Go. 


General Devices & Fittings Oe 
Steel City Blectric Oo. 


INSURANCE. 
Utilities Indemnity Exchanges 
IRONERS, CLOTHES 
(Motor Driven) 


Apex Appliance Co. 
Geyser Electric Co 
Hurley Machine Co. 


IRIDIO-PLATINUM. 
Baker & Co., Inc. 


IRON FENCING. 
Page Steel & Wire Co. 
JACKS, Pole-pulling. 
Templeton, Kenly & Co. 
JARS, Battery (Glass). 
Hemingray Giass Go. 


JOINTS, Cable. 
General Blectrie Co. 


JOINTS, Copper Bus. 
General Devices & Fittings Oe. 


JOINTS, Fixture Insulat- 


ing. 
Thomas & Betts Oo. 


LAMPS, Arc. 


Adams-Ba ay 
7. M. 


a 3 Blectric Co., Ft. Wayne 
Western Blectric Co. 
Westinghouse Blec. & Mfg. Oe. 
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LAMPS, Incandescent. 


Central Bilectric Co. 
Edison lau Works of Genera 


Hubbell, Inc., Harv 

National Lamp Works of Gea. 

eral Bilectric . om 
member 


prising the fello 
divisions: 
— Blectric Lamp Divi 
Benner Blectric Division. 
—- Economy Lamp Div 
Brilliant BDlectric Division. 
Bryan-Marsh Electric Divistoa 
Buckeye Electric Di 
—— Electric Diviston. 
— Incandescent Lamp 
Beonomical Biectric Lamp Di 
Federal Miniature. Lamp Div 


sion 
Flux Miniature Lamp Di 
— Incandescent Lamp 


visi 
General. Incandescent Lamp Bb 
vision. 
— Incandescent Lam 
v 


Munder Electric Division. 
Packard Lamp Divi 

Peerless Lamp Division. 
Shelby Lamp Division. 
Standard Blectric Division. 
Sterling Electric Lamp Dim 


Incandescent Lamp 
Western Blectric Co. 


Westinghouse Lamp Co. 
Whitelite Milectric Co. 


sion. 
—-. 


LAMPS, Vapor and Vae 
uum Tube. 


yg ee Blectric Oe 
General Wlectric Co. 


LANTERNS. 


Federal Sign System (Blectric) 
hattan Blectrical Supply Oe 


LIGHTING FIXTURES 


Gas and Vaporproof. 
Benjamin Blectric Mfg. 


LIGHTING FIXTURES 
“tndustrial. 
Benjamin Blectric Mfg. Co. 


LIGHTING PLANTS. 


Grocker-Wheeler Co. 

General | ~ eee Co. 

Mayhen 

Ridgway , & Engine Ge 
Western Electric Co. 

Westinghouse Elec. & Mfg. Oe 


LINE MATERIALS. 


Anderson Mfg. Oo., A. & J. B 
Central Electric Co. 

Columbus Handle & Tool Oe. 
General Blectrie Ce. 

Hubbard & Co. 

Schweitser & Conrad, Inc. 
Shaw Insulator Co. 

Western Electric Co. 
Westinghouse Blec. & Mfg. Oe 


LIGHTNING ARREST. 
ERS. 


Anderson Mfg. Co., A. & J. B 
Gentral Electric Go. 


Oo. 
Westinghouse Elec. & Mfg. Ge 


LIGHTS, Stage. 
General Blectrie Co. 


LISTS, Mailing. 
Rose-Gould List & Letter Ce 


LOCK WASHERS. 
Smith & Hemenway Co. 


LOCOMOTIVES, Electric 


General Biectric Co. 
Westinghouse Blec. & Mfg. Ge 


LUBRICANTS. 


Dixon Grucible Co., Jos. 
Keystone Lubricating Oc 
xas Co. 
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Fuse Mfg. Co. 


General Blectric Ca 
Sherman Mfg. Co., H. B. 
Trumbull Electric Mfg. Oo. 


LUMINOUS MATE- 
RIALS. 
Gold Light Mfg. Co. 


MACHINERY GUARDS, 
Perforated 
Ordle Perforating Co. 


MACHINERY, REBUILT 
Boustead flectric & aap. Se 
Chattanooga orks. 


Armature 
Davis, J. 
Duquesne Hlectric & Mfg. 
@lectric Service KF h “Oe 
Gregory Dlectric Co. 
qusrengecs Motor Ce. 
Harris B Co. 
Klein & "Oo, Nathan. 
MacGovern & Co., Inc. 
National Electrical Exchange. 
Nussbaum Co., V. 
Olson-Boettger Blectric & Mfg 


Oo. 
fever eat Co. 
ow wd x * Geo. 
Gorgel Electric Co. 
Zelnicker Supply OCo., Walter a 


MAGNETIC SWITCH 
CONTROLLERS 
Outler-Hammer Mfg. Co. 
Biectric Controller ¥% Mfg. Ce. 
General Electric Co. 

Sundh Electric Co. 
Westinghouse Dlec. & Mfg. ©e. 


MAGNETOS, MAGNETO 
GENERATORS AND 
BELLS. 


Manhattan ~-= Supply Oc 
Western Electric Co. 


MAGNETOS, Ignition. 


General Electric Co. 
Manhattan Electrical Supply Oe 
Shaw Insulator Co. 


MAGNETS, Electro. 


er-Hammer Mfg. Oo. 
ectric Controller & Mfg. Oe. 
eral Electric Co. 
hattan Blectrical Supply Oe. 
Western Biectric Co. 
Outler-Hammer Mfg. Co. 
Westinghouse Elec. & Mfg. Oc 


MAGNETS, Lifting. 


Outler-Hammer Mfg. Co. 
Blectric Controller & Mfg. Ce. 
Western WBiectrie Oo. 


MAGNETS, Permanent. 
Western Blectrie Oo. 


MANGANIN 
Baker & Oo., Inc. 
MARBLE. 


Davis Slate & Mfg. Oo. 


MARINE FIXTURES. 
Appleton Blectric Co. 
Benjamin Elec. Mfg. Oo. 
General Blectric Co. 


MAST ARMS. 


Benjamin Elec. Mfg. Oo. 

Brady Blectric Mfg. Co. 

Cutter Co., George. 

a Electric o., Ft. Wayne 


MEASURING MA- 
CHINES (For Wire). 
New Hngland Butt Oo. 


METAL CUTTERS. 
Koch & Co., Paul W. 


METAL STAMPINGS. 
Benjamin Electric Mfg. Oe. 
Erdle wp Co. 

Faries Mfg. Co. 
McDowell Mfg. €o. 
Peru Blectric Co. 


METERS, Gas and Air. 
Outler-Hammer Mfy. Co. 


General Electric Co. 

Norton Elec. a Oo. 
Sangamo Hlectric Co. 

Weston Elec. Instrument ©o. 
Westinghouse Elec. & Mfg. Oe. 


METERS, Watthour. 
Duncan Electric Mfg. Oe. 
General Electric Co. 
Sangamon Electric Co. 
Westinghouse Elec. & Mfg. Oo. 


MICA. 
@hicage Mica Co 
Ford Mica Company. 
Mica Insulator Co 


MINING MACHINERY 
(Motor Driven). 
Allis-Chalmers Mfg. Co. 


General Electric Co. 
Westinghouse Elec. & Mfg. Oc 


MIRRORS, for Reflectors. 


National Copper Works. 


MOLDED INSULATION 
Cutler-Hammer Mfg. Co. 
Garfield Mfg. Cc. 

Shaw Insulator Co. 
Westinghouse Hlec. & Mfg Ce 


MOLDING. 


Appleton Electric Co. 
National Metal Molding Cece 
Trumbull Blectric Mfg. Co. 


MOTORS AND DYNA- 
MOS 


Advance Dlectric Co. 
Allis-Chalmers Mfg. Ce. 

tral Electric Co. 

tury Electric Co. 
Colonial Fan & Motor Oe 
Crocker-Wheeler Co. 
Domestic Electric Co. 
Beck Dynamo & Motor Ose 
Blectric Machinery Co. 
Blectro Dynamic Co. 
Bmerson Electric Mfg. Oe. 
General Electric Co. 
a Electric Ce., Ft. Wayne 


Dept 
Howell Elect. Motor Go, 
Ideal Elect. & Mfg. Co. 
Mechanical Appliance ©o. 
Peerless Bilectric Co. 

Ridgway Dynamo & Engine Ge. 
Robbins & noes Co. 


Wesche meeeis’ % B. A. 
Western Blectric 

Westinghouse Blec. Mfg. €e 
Wisconsin Electric é 

Western Blectric Oo. 


OHMMETERS. 
Weston Bilectrical Instrument Ce. 


OZONIZERS. 
General Blectric Oo. 


PACKING (Steam). 


New York Insulated Wire Oe. 
U. 8. Rubber Co. 


PAINTS, Preservative. 
Saatons Paint Co. 
. 8. Rubber Co. 

PAPER, Insulating Paper 
Fuller Board, Press 
Board. 

0. 8S. Rubber Oo. 


PANEL BOARDS. 


Benjamin BDlec. Mfg. 
General Devices & Fittings Ce 
Sundh Electric Co. 


PASTE, Soldering. 
Burnley Battery & Mfg. Oo. 


PATENT SOLICITORS. 
Duvall, Edw. 8. 
Siggers, BE. G. 


PHOTOMETERS, 
Testing. 

Leeds & Northrup Co. 

PHOTOMETER STAND- 


ARDS. 
Blectrical Testing Laboratories. 


PIGTAILS AND FLEXI- 
BLE LEADS. 


Belden Mfg. Co. 
Rome Wire Co. 


Lamp 
















With practically no stops for repairs, 
ROTHMOTORS are performing their 
duties consistently and continuously in 
hundreds of America’s industrial plants. 
For polishing, for grinding and for many 
other purposes ROTHMOTORS have had 
no superiors during their 28 years of 
For Electric Polishing daily work. . 
Still more interesting 
facts will be sent you 
on recepit of your 
request. 


ROTH BROS. & CO. 
1404 W. Adams St., Chicage 


ROTHMOTORS q 














Shaw Insulator Company 


Designers—Engineers—Manufacturers 


** SHAWLAC AND CONDENSITE” 


MOULDED INSULATION 


LIGHTNING PROTECTIVE 
EQUIPMENT 


5 and 7 Kirk Place NEWARK, N. J. 














Glad to Take Up With You 
any questions involving the use of th® 
right dynamos in the right places. 
Eck Dynamos 
are conservatively rated, honestly con- 
structed, fully guaranteed, have a 12 
yooes record of successful performance 
ehind them, and may be had in 30 dif- 
ferent frame types—.U35 to 15 k. w. 
Send for Bulletin No. 39 
Dynamo and Motor Co. 
Belleville, N. J. 








E-M VERTICAL ALTERNATORS 
DIRECT COUPLED 


2s* To + 


WATER WHEELS 
50 K.W. TO 2500 KW. 


Electric Machinery "Corapa ny 


Minneapolis 





marie We itancianesnd 
HEE ee hab aaAll Net 


(HULL gi BBR ly Alternating Current 


os MOTORS 
Furnish DEPENDABLE Power 


St. Louis Motors are made in Three-Phase 
Two-Phase and Split Single Phase, Squirrel 
Cage Induction Type. Polyphase may be had 
in twelve sizes, from one-half to twenty 
p.; _ Single Phase in ten sizes, from 
one- eighth to two h. p. 
These motors are absolutely dependable; have high efficiency 
low maintenance cost, ideal performance characteristics and 
economical! price. Send "Fer Our Catalog No. 6. 


We urge you to investigate if you are seeking 
the BEST motor value that the market affords. 


ST. LOUIS ELECTRICAL WORKS, 
4060 Forest Park Boulevard, - - St. Louis, Missouri. 


SS > __ 












St. Louis 





































desirable 

shapes but 

only one 

quality— the 

highest. Our 
insulators are 

made by efficient 

skilled workmen. 
Comparative tests of 

our products with those 

of other manufacture is 
the most convincing argu- 
ment in favorof our materials. 


Write for details of 
our full line. 


Illinois Electric 
Porcelain Co. 
Macomb, Illinois 








TRADE MARK 


HEMINGRAY 


REGISTERED. 
The Best for All Purposes 


Glass Insulators for 
Telephone, Telegraph, 
Railroad, Power 


Furnish steady, efficient and satisfac- 
tory service, cost little, last ong and 
hever vary in quality. Absolutely 
moisture-proof. 


No. 62 Cable Ask for Catalog 28 and Prices 


HEMINGRAY GLASS CO. COVINGTON, KY. 
Est. 1848 Office: Muncie, Ind. Inc. 1870 














FULLER-LEHIGH 
PULVERIZED COAL EQUIPMENT 


Powdered coal has several times the efficiency 
of lump coal. Burns almost without attention 
and leaves only the ash. FULLER-LEHIGH 
equipment has a wonderful record of achieve- 
ment. It is preparing over 25, 000 tons of coal 
every day for various uses. We install com- 
plete plants for Central Station requirements. 


We are glad to answer all inquiries. 
Write us NOW! 
FULLER-LEHIGH CO., Fullerton, Pa. 


$0 Church St., New York MeCormick Bldg. p Aieoe 
719 Sheldon Bidg., San Francisce 714 L. C. Smith Bldg., Seattle 
25 Victoria St., Westminster S. W. 1., Lendon, England 
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PINS AND BRACKETS, 
Wood. 


American Line Materials Co. 
Electrical Bngrs. ae Oe. 
Western Electric Co. 


PLATFORMS, 
Seats). 


Hubbard & Co. 
Oshkosh Mfg. Co. 
Western Blectric Co 


PLATINUM. 


American Platinum Works. 
Baker & Co., Inc. 


PLIERS, Wire Cutting. 


Klein & Sons, Mathias. 
Smith & Hemenway Co. 
Western Blectric Co. 


PLUGS AND RECEPTA- 
CLES, Flush. 


Ajax Electric Specialty Co. 
Benjamin Blectric Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Hubbell, Inc., Harvey. 
Manhattan Electrical Supply @e. 
Pass & Seymour, Inc. 

Trumbull Electric Mfg. Co. 
Western Electric Co. 


PLUGS AND RECEPTA- 
CLES, Power. 
Central Electric Co. 


PLUGS AND RECEPTA- 
._ CLES, Stage. 


Condit Electrical Mfg. Co. 
General Electric Co. 

Hubbell, Inc., Harvey. 
Manhattan Electrical Supply Oe. 
Western Blectric Co. 


POLE HOLE DIGGERS. 
International Earth Boring Ma- 
chine Co. 


POLES, Concrete. 
American Steel & Wire Ce. 


POLES, Steel. 


American Bridge Co. 
Archbold-Brady Co. 
Bates Expanded Steel Truss Ge. 


POLES, Treated. 


Bros. Co, 
National Pole Co. 
Nengis Pole & Tie Co. 
ie. Hill Co. 

rtridge Lumber Co., T. M 
Velextine. Clark Co., The. 
Western Electric Co. 


POLES, Wood. 
Barnes & Lindsley Mfg. 6e. 
Bell Lumber Co. 
Duluth Log Co. 
Fowler Con John H. 
Gilbert, Willis H. 
Humbird Lumber Co. 
Lindsley Bros. Co. 
National Pole Co. 
Naugle Pole & Tie Co. 
Northern hat Cedar Ass’a. 
Page & Hill 
Partridge Seales Co.. T. M 
Torrey Cedar Co. 
Valentine-Clark Co. 
Western Electric Co. 
Western Red Cedar Ass’a. 


POLE STEPS. 


American Steel & Wire Co. 
Anderson Mfg. oe A 41. mM 
Cutter Co., 


Oshkosh Mfg. Co. 
Western Electric Co. 


PORCELAIN, Special 
Shapes. 


Cook Pottery Co. 

Findlay Electric Porcelain Oe. 
General Devices & Fitting Co. 
General Porcelain Co. 

Illinois Electric Porcelain Ce. 
Parker & Son, Inc., J. H. 

Pass & Seymour, Inc. 

Peru Electric Co. 
Westinghouse Elec. & Mfg. 6e. 


PORCELAIN, Standard. 


Cook Pottery Co. 

General Devices & Fittings €e¢. 
General Electric Co. 

General Porcelain Co. 

Illinois Electric Porcelain Co. 
Locke Insulator Mfg. Co. 
Parker & Son, Inc., J. H. 

Pass & Seymour, Inc. 

Peru Blectric Co. 
Westinghouse Elec. & Mfg. Oe. 
Western Electric Co. 


(Pole 
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PORTABLES, Electric 


Reading Lamps. 
Central Bilectric Co. 
Faries Mfg. Co. 


POSTS, Lamp. 


Central Blectric Co. 
©utter Co., George. 


POTENTIOMETERS. 
Leeds & Northrup Co. 


POTHEADS AND 
SLEEVES. 
Brady Blectric ae. Co. 
Central Elec Co. 
Blectrical ingre. em is 
General Electric 


Okonite Co., Thee 
Standard Underground Cable Oe 


POWER HOUSE &SPBRE- 
CIALTIES. 
Electrical Engrs. Equipmeat @e 


PRODUCERS, Gas. 


Allis-Chalmers Mfg. Co. 
Westinghouse Machine Ce. 


PROJECTORS, Electrie 
(Search Lights). 


General Blectric Co. 
General Electric Co., Ft. Wayee 


Dept. 
Westeraz Blectric Co. 
PYROMETERS, Electric 
Leeds & Northrup Co. 


aS -_ Lamp. 
Getter sty Gon = oe 
one ectric Ft. Wayae 


PUMPS, Centrifugal. 


Dayton-Dowd Co. 
Wheeler Condenser & Bug. 4e 


PUMPS, Vacuum. 
Wheeler Condenser & Bug. Ge 


PUMPS, Water. 
Allis-Chalmers Mfg. 6e. 


PUSH BUTTONS. 


jamin BHlectric Mfg. Oe. 
Cen Blectric Co. 
Cutler- er Mfg. Co. 
Manhattan Electrical Supply 6e. 
Western Blectric Co. 


RACKS AND RINGS. 
ene Distributing. 


Hubbard & 
Western Hiectric Co. 


RADIATORS. 
General Electric Oo. 


RAIL BONDS. 
American — & Wire Ge. 
Anaconda Oo. 
_— Mlestrical Mf . 


ral Electric P 
Western Electric Co. 


RAIL JOINTS. 
Western Electric Co. 


RAILWAY SPECIAL- 
TIES, Electric. 


Anderson Mfg. Co., A. & J. M. 
General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Ge 


RANGES, Electric. 
Edison Blectric Appliance Ce. 


RECEPTACLES, Sign. 


Benjamin Electric Mfg. ©e. 
General Blectric Co. 
Pass & Seymour, Inc. 


RECEPTACLES, Weath- 
erproof. 
Benjamin Electric Mfg. ©e. 
General Electric Co. 


Hubbell, Inc., Harvey 
Pass & Seymour, Inc. 
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RECTIFIERS. 


General Electric Co. 
Westinghouse Blec. 


RECTIFIERS, MER- 
CURY. 
Gooper-Hewitt Blectric Ce. 


REELS, Wire. 


Klein & Son, Matibias. 
Osbkosh Mfg. Co. 


& Mfg. €e. 


REFLECTORS, Glass and 
Steel. 
(Bee Shades.) 


REFRIGERATING MA- 
CHINERY. 
Triumph Ice Machine 6o. 


REGULATORS, CUR- 
RENT. 


Hlectric Appliance Co. 
Packard Electric Co. 


REGULATORS, Incandes- 
cent Lamp. 
Anylite Electric Co. 


RELAYS. 


Condit Electrical Mfg. Oo. 

General Electric Oo. 

—_ Electric & Mfg. 
0. 


REPAIRS. 


Boustead Electric & Mfg. Oe 
Commonwealth — 
General Electric 
Olsen-Boettger lec. & Mfg. Oe. 
Westinghouse Elec. & Mfg. Co. 


RESISTANCE, Banks and 
Units. 


Cutler-Hammer Mfg. Co. 

Dixon Crucible Co., Jos. 
Blectric Controller rt & Mfg. ©e. 
General Dlectric Co. 

Western Electric Co. 
Westinghouse Hlec. & Mfg. Oe. 


RESISTANCE WIRE @& 
RIBBON. 


American ~_ * & Wire Ce. 
Belden Mfg. 

General Mhctsie Co. 

Moore, Alfred F. 

Boebling’s Sons Co., John A. 


REVERSING CONTROL- 
oe FOR CRANES, 


Cutler-Hammer Mfg. Co. 
Blectric Controller & M*g. Oe. 
General Electric Co. 
Westinghouse Blec. & Mfg. Oe. 


RHEOSTATS. 


Allis-Chalmers Mfg. 
Cutler-Hammer Mtg. Co 

Erdle Perforating Co. 

Blectric Controller & Mfg. ©e. 
General BDlectric Co 


4 Electric Co., Ft. Wayne 
e 

Weotern Electric Co. 
Westinghouse Elec. & Mfg. Oe. 


RODs. 


Anaconda Copper Mining Oo, 
Page Steel & Wire Co 
Rochester Washing Mach. Oorp. 
Roebling’s Sons Co., John A, 


RUNWAYS, CRANE. 


American Bridge Co. 


SAWS, METAL. 
Atkins & Co., EB. OC. 


SEWING MACHINE 
MOTORS. 


Western Electric Co. 
Wisconsin Electric Co. 


SHADE HOLDERS. 


Appleton Electric Co. 
Benjamin Electric Mfg. Oe. 
General Electric Co. 
Hubbell, Inc., Harvey 
Pass & Seymour, Inc. 
Western Blectric Co. 


SHADES. Glass. 


Beardslee Chandler Mfg. Co. 
Gentral Electric Co. 
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SHADES, Metallic. 
Adams-Bagnall Blectric Oe. 
Benjamin Hlectric Mfg. ©e. 
Central wy A an 
Cutter Co., 

Erdle Perierating Go. 
Faries Mfg. Co. 

Hubbell, Inc., Harvey 
Ivanhoe- Regent Works of 
General Electric Qo. 
National Copper Works. 
Ostrander & Co., W. R. 


SHEDS, COLD &sTOR- 
AGE. 
American Bridge Co. 


SHEDS, TRAIN. 


American Bridge Co. 


SHEETS, Iron and Steel. 
American Sheet & Tim Plate Co. 


SIGNALS, Industrial Aud- 
ible. 
Benjamin Electric Mfg. Co. 
Federal Sign System (Blectric). 


SIGNS, Electric. 
Federal Sign System (Blectric). 


SILENT CHAIN 
DRIVES. 


Federal —_ System 
Link-Belt 
Morse Chain’ Co. 


SIRENS. 
Federal Sign System (Blectric). 


SLATE. 
Davis Slate & Mfg. Co 


SLEEVES, Paper. 
Standard Underground Cable Oe. 


SLEEVINGS. 


Belden Mfg. Co. 
Chicago Mica Co. 
Standard Underground Cable Co. 


SOCKETS AND RECEP- 
TACLES. 


Ajax Electric Specialty Co. 
Benjamin BHlectric Mfg. Co. 
Central Electric Co. 
Cutler-Hammer Mfg. Co. 
Federal Sign Syeteme (Blectric). 
General Electric Ca. 

Hubbell, Inc., Harvey 
Ostrander & Co., W. R.z 

Pass & Seymour, Ine. 

Peru Blectric Co. 

Trumbull Electric Mfg. Oo. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Oe. 


SOCKETS, Locking. 


Cutler-Hammer Mfg. Co. 
General Electric Co. 
Pass & Seymour, Inc, 


SOLDERING IRONS. 
Clemens Electrical Corporation. 
Manhattan Electrical Supply Co. 
Western Electric Co. 
Westinghouse Blec. & Mfg. Oo. 


SOLDERLESS CONNEC- 
TORS. 


(Electric). 


Dossert & Co. 
Frankel Connector Co. 
Westinghouse Electric Mfg. Co. 


SPINNINGS. 


Faries Mfg. Co. 


SPRINGS. 


American Platinum Works. 
American Steel & Wire Co. 
Manross & Sons, F. N. 


SPKOCKET WHEELS. 


Link-Belt Co. 
Morse Chain Co. 


STACKS. 


American Bridge Co. 


STAGE LIGHTING AP- 
PARATUS. 

Anderson Mfg. Co., 

Central Electric Co. 


Sundh Electric Co. 
Ward Leonard Electric Co. 


A. & J. M. 








EXC) EELECTRICAL ‘SLATE @_MARBLE_{ | 
= Our ‘‘Fair-List’’ No. 


Gives Prices.and Shipping Weights 
PER SLAB 


610-618 East 40th St. 
Chicago, II]. 





Davis SLATE & MANUFACTURING Co. 
Largest ELECTRICAL SLATE AND MARBLE Millers 


Five Factories 


100 Wellington St., West 
Toronto, Canada 

















JOHN G ALDRICH. Pres 


CABLE COVERING BRAIDERS 


1. F BLAUVELT, Agt. RUSSELL W. KNIGHT, Treas. 


New England Butt Company 
MANUFACTURERS OF 
Machinery for Insulating Electrical Wires 


Braiding, Taping, Winding, Twining, Cabling 
Stranding. Polishing and Measuring 
Machines 


FINE CASTINGS A SPECIALTY 








304 Peart Street, 


Providence, R. 1., U.S. A. 








35 Vesey Street, 


McINTIRE CONNECTORS 


The standard for over thirty years 


FOR 
POWER AND LIGHT LINES—TELEPHONE AND 
TELEGRAPH LINES—UNDERGROUND CABLE— 
WIRELESS ANTENNA—SPLIT TINNED COPPER 
CONNECTORS—DOUBLE TUBE SEAMLESS 
BRAZED COPPER CONNECTORS. 


Prompt deliveries guaranteed. 
Prices on application. 


McINTIRE CORPORATION 


Newark, N. J. 











A. F. DAUM 


Sole Mfr. 
Pittsburgh, Pa. 





THE ORIGINAL~ 


ree) (AUM)) = RENEWABLE FUSE 


FOR ELECTRIC LIGHT 
AND POWER 





8-60A. 250-600 V. 
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Americore 


RUBBER COVERED WIRE 
FOR INTERIOR WIRING 


HIGHEST STANDARD OF EXCELLENCE 
Send for descriptive book 


American Steel& Wire 


Chicago—New York Company 











RAVEN €Q) CORE 


Rubber Covered Wires 


GET YOUR COPY OF NEW 
PRICE LIST 26-R 


New York Insulated Wire Co. 


NEW YORK CITY 


Agencies and Branches 


CHICAGO BOSTON SAN FRANCISCO 














The Sign of Good MAGNET WIRE 
and Magnet Wire Products 


MAGNET WIRE 
Plain enameled copper wire 
Single cotton enameled wire 
Single silk enameled wire 
Single or double cottes 


Meter Coils magnet wire ' 
Transformer Single or double silk mag- 


Coil net wire 


DUDLO MANUFACTURING CO. 


Fort Wayne, Ind. 


WINDINGS 
Ignition 
Wireless 
X-Ray 
Magnet 
Field 
Telephone 
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Proposed Changes in, Part II, National Electrical : 
Safety Code ...cccccccccvessessvccccccevccvsccssees 982 
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Merchandising Suggestions for the Electrical Dealer 995 











STANDARD CELLS. 


Leeds & Northrup Co 
Weston Blectrical sestonment Oe. 


STATIONS, Coaling. 


American Bridge Co. 
Link-Belt Co. 


STATIONS, Elevated 
Ramway. 
Ameriean Bridge Co. 


STEEL, Structural and 
Tool. 
American Bridge Coe. 


STERILIZERS, Instru- 
ment. 


Cutler-Hammer Mfg. Co. 
Westinghouse Elec. & Mfg. Oe. 


STOKERS, Mechanical. 


American Engineering Co. 
Babcock & Wilcox Co. 
Westinghouse Machine Co. 


STOVES, Electric. 


— Electric Appliance Oo,, 


tiereral Electrie Co. 
Manhattan Electrical Supply Oo. 
Westinghouse Elec. & Mfg. Co. 


STRAIN INSULATORS. 
— Mfg. Co., Albert &@ 


General Devices & Fittings Oo. 
General Electric Ce. 


STREET LIGHTING 
FIXTURES, Incandes- 
cent. 


Benjamin Electric Mfg. Co. 
Brady Blectric Mfg. Coe. 

Central Blectric Co. 

Cutter Co., Geo. 

General Electric Co. 

General Electric Co., Ft. Wayne 


Dept. 
Pittsburgh Transformer Co. 


SUB-STATIONS, Out- 
door. 


Electrical Engrs. Equipment Oe. 
General Devices & Fittings Co. 
Schweitzer & Conrad, Inc. 


SUPPLIES, Electrical. 


Benjamin Blectric Mfg. Co. 
Central Electric Co. 
Commonwealth Edison Co. 
Manhattan Electrical Supply Oe. 
Western Electric Co. 


SWITCHBOARDS, 
(Switchboards and 
Panel Boards). 


Allis-Chalmers Mfg. Co. 

Condit Electrical Mtg. Co. 

Blectric Controller & Mfg. Oo. 

Electrical Testing Laboratories. 

General Devices & Fittings Co. 

General Electric Co. 

General Electric Co., Ft. Wayne 
Dept. 

Sundh Electric Co. 

Trumbull Electric Mfg. Co. 

Western Blectric Co. 

Westinghouse Elec. & Mfg. Oe. 


SWITCHBOARD SLATE. 
Davis Slate & Mfg. Co. 


SWITCHBOARDS, 
Theater. 


Blectrica] Testing Laboratories. 
Trumbull Electric Mfg. Co. 


SWITCHES. 


Arrow Electric Co. 
Allis-Chalmers Mfg. wy 
Anderson Mfg. Co., A. & J. M 
Benjamin Electric Mfg. Co. 
Central Blectric Co. 

Columbia Metal Box Co. 

Condit Electrical Mfg. Oo. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
Elect. Engineers Equipment Oe. 
General Devices & Fittings Oo. 
General Electric Co 

Hubbell, Inc., Harvey 
Manhattan Electrical Supply Ce. 
Ostrander & Co., W. R. 
Palmer Blec. & Mfg. Co. 
Schweitzer & Conrad, Inc. 
Square D Co. 

Sundh Electric Co. 

Trumbull Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Blec. & Mfg. Oe. 
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SWITCHES (Oil). 
Condit Blectrival Mfg. Oo. 


SWITCHES, Remote Con 


trol. 
Condit Blectrical Mfg. Oo. 
General Devices & Eisting Oo. 
Palmer Electric & Mf a5 
South Bend Ourrent an 


SWITCHES, Time. 
Anderson Mfg. Co., A. & J. B 
Hartford Time Switch Co. 


SYNCHROSCOPES. 
Weston Hiectrical Instrument Os 


TANKS, Oil Storage. 
American Bridge Oo. 


TANKS, Water. 
American Bridge Co. 


TAPE, Insulating. 
American Electrical Works. 


Mica Insulator Co. 

New York Insulated Wire @e 
Okonite Co., The 

Standard Paint Co. 

Standard Underground Cable Ge 
U. S. Rubber Co. 

Wegtern Electric Co. 
Westinghouse Elec. & Mfg. Ge 


TAPS, Current. 


Hubbell, Inc., Harvey 
Manhattan Blectrical’ ‘Supply Ge 


TELEPHONES AND 
SWITCHBOARDS. 


Central Blectric Co. 
Manhattan Electrical Supply ©e 
Western Blectr’: Co. 


TESTING LABORATO- 
RIES. 
Blectrical Testing Laboratories 


Inc. 
Illinois Testing Laboratories, 
Underwriters’ Laboratories. 


THERMOMETERS, 
Electric. 
Leeds & Northrup Co. 


TIES, Pressed Steel. 
American Bridge Co. 


TIES, Wood. 


Bell Lumber Co. 
Naugle Pole & Tie Co. 


TOGGLE BOLTS. 


Cutter Co., George. 
Wrigley Co., Thomas. 


TOOLS, Cable Pulling. 


American Steel & Wire Co. 
General Electric Co. 

Hubbard & Co. 

Safety Ins. Wire & Cable Oe 


TOOLS, Commutator Tre. 
ing. 
General Blectric Co. 
General Electric Co., Ft. Wayne 
Dept. 


TOOLS, Linemen’s. 


Central Blectric Co. 

Hubbard & Co. 

Klein & Sons, Mathias. 
Oshkosh Mfg. Co. 

Schweitzer t Conrad, Ine. 
Smith & Hemenway Co., Ime 
Western Blectric Co. 


TOOLS, Portable Electrie 


Polishers, Buffers 
Drills, Grinders, Ham- 
mers. 

Emerson Blectric Mfg. Go. 

General Electric Co. 

General Electric Co., Ft. Wayne 
Dept. 

Robbins & Myers Co. 

Western Electric Co. 

Wisconsin Blectric Oo. 

TORCHES AND FUR 

NACES, Gasoline. 

McGill Mfg. Co. 


TOWERS, Cooling. 
Wheeler Condenser & Eng. Oe. 
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TOWERS, Electric Trans- 
mission. 
American Bridge Co. 
TOWERS, Steel Transmis- 


sion. 
American Bridge Co. 


TOYS AND NOVEL- 
TIES. 


Manhattan Electrical Supply Ge. 


TRACTORS _ (Industrial 


Electric). 
Baker R. & L. Co. 
Biwell-Parker Electric Co. 
Mercury Mfg. Co. 


TRANSFORMERS. 
Adams-Bagnall Dlec. Co. 
Allis-Chalmers Mfg. Co. 

Central Bilectrie Co. 

Cendit Blectrical Mfg. Go. 
Duncan Bilectric Mfg. Co. 
Enterprise DBlectric So. 

General BHlectric Co. 

General Blectrie Co., Ft. Wayne 


pt. 
Kuhlman Blectrie Co. 
Manhattan Diectrical Supply Go. 
Moloney Electric Co. 
Pittsburgh Transformer Co. 
Thordarson Blectric Mfg. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Oo. 


Cf'RANSFORMERS (Bell 
Ringing 


* 


Killark Blectric Mfg. Co. 
General Electric Co. 


TRANSMISSION MA- 
CHINERY. 
Allis-Chalmers Mfg. Co. 
Ldnk-Belt Co. 
Morse Chain Co. 


TRANSMISSION MaA- 
TERIAL. 
General Blectric Co. 
Link-Belt Co. 


TREE INSULATORS. 
Anderson Mfg. Co., A. & J. M. 


TROLLEY WHEELS. 
General Dlectric Co. 


TROLLEYS and CHAIRS. 


Oshkosh Mfg. 
TRUCKS al TRAC- 
TORS, Industrial. 
Baker R. & L. Co. 
Blwell-Parker Blectric Co. 
Mereury Mfg. Co. 


TRUSSES, Roof. 
American Bridge Co. 


TURBINE GOVERNORS. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Machine Co. 


TURBINES, Steam. 


Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co. 

I. P. Morris Dept. of 
Cramp and Sons. 


TURBINES, Vertical. 


Wellman-Seaver-Morgan Co. 


TURBINES, Water. 


Allis-Chalmers Mfg. Co. 
Wellman-Seaver-Morgan Co. 


TUBING, Condenser. 
Wheeler Condenser & Eng. Oo. 


UNDERGROUND IN- 
STALLATIONS. 
Standard Underground Cable Oo. 


VACUUM CLEANERS. 


Apex Electrical Mfg. Co. 
Central Electric Co. 

Electric Vacuum Cleaner Co. 
Bureka Vacuum Cleaner Co. 
Federal Meet System (Electric). 
Ramey Mfg. Co. 

Western Biectric Co. 

Wisconsin Electric Co. 


VARNISH, Insulating. 


Chicago Mica Co. 

General Dlectric Co. 

Standard Paint Co. 

Standard Underground Cable Co. 
U. S. Rubber Co. 

Westinghouse Elec. & Mfg. Co. 


wm 
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VIBRATORS. 


Western Electric Co. 
Wisconsin Electric Co. 


VOLTMETERS. 


Westen Electrical Instrument Co. 


WASHERS, Clothes (Mo- 
tor Driven). 


Altorfer Bros. Co. 

Apex Appliance Co. 

Berthold Electrical Mfg. Co. 
Crystal Washing Machine Go. 
Federal Sign System (Electric). 
Haag Bros. Co. 

Home Specialty Mfg. Co. 
Hurley Machine Co. 

Meadows Mfg. Co. 


Co., Wells H. 
Remmert "Mfg. 
Rochester Washing Mach. Oorp. 
Thistle Mfg. Co. 
Voss Bros. Mfg. Co. 
Wayne Mfg. Co. 
Western Electric Co. 
White Lily Mfg. Co. 
Woodrow Mfg. Co. 


WATTMETERS. 


General Electric Ca, 

General Electric Ce., 
Dept. 

Roller- Smith oo. 

Western 

Westinghouse Blec. & Mfg. Co. 

Weston Biectrical instrument Co. 


WINDERS, Electro- 
Magnet. 


Belden Mfg. Co. 
Hubbard & Co. 


WINDINGS. 
Dudle Mfg. Co. 


WINDLASSES, Arc 


Ft. Wayne 


Lamps. 
Brady Biectric Mfg. Co. 
Cutter Co., rge. 


Hubbard & Oo. 


WIRE, ASBESTOS COV- 


ERED 
Belden Mfg. Co 


WIRE, Bare and Insu- 


lated. 
Anaconda Copper Mining Co. 
American Electrical Works. 
American Ins. Wire & Cable Co. 
American Steel & Wire Co. 
Atlantic Ins. — & Cable Ce. 
Belden Mfg. Co. 
Chicago Fuse Mfg. Co. 
Chicago Wire & Mfg. Ce. 
Dudlo Mfg. Co 
Electric Cable Co., The. 
General Electric Go. 
Habirshaw Electric Cable Co. 
Indiana Rubber & Ins. Wire Ce. 
Independent Lamp & Wire Co. 
Lowell Insulated Wire Co. 
Marlin-Rockwell Corp. 
Moore, Alfred F. 
National Conduit & Cable Ce. 
Nat’l Metal Molding Co. 
New York Insulated Wire Ce. 
Okonite Co., e. 
Page Steel & Wire Co. 
Phillips Wire Co. 
Roebling’s Sons Co., John A. 
Rome Wire 
Safety Insulated Wire & Cable 
Co. 
Simplex Wire & Cable Co. 
Standard Underground Cable Ce. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


WIRE, Copper Clad. 
Page Steel & Wire Co. 


WIRE, Enameled. 
American Steel & Wire Co. 
Belden Mfg. Co. 

Dudlo Mfg. Co. 
Moore, Alfred F. 
Roebling’s Sons Co., 
Rome Wire Co. 
Westinghouse Elec. & Mfg. Co. 


WIRE FENCING. 
Page Steel & Wire Co. 
Roebling’s Sons Co., John A. 
WIRE, MAGNET. 
Dudlo Mfg. Co. 
Roebling’s Sons Co., John A. 


WIRE, STEEL. 
Page Steel & Wire Co. 
Roebling’s Sons Co., John A. 


WIRE, Welding. 
Page Steel & Wire Co. 
Roebling’s Sons Co., John A. 
WIRELESS APPARA- 


TUS. 
Manhattan Electrical Supply Co. 


John A. 
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OkoniteWire’ | 


Okonite Tape, Manson Tape 


Candee Weatherproof 


Wire 


Candee [Patented] Potheads 


CENTRAL ELECTRIC CO., Chicago, Ill. 


Incorporated 1884. 
PASSAIC, N. J. 


THe OxoniteE Co. 


General Western Agents 


Pettingell-Andrews Co., Boston, Mass. 


be: 


F. D. Lawrence Electric Co., 
Cincinnati, O. 


Novelty Electric Co., Philadelphia, Pa, | 


ieee 


ial mil 


( 

















Canada: 





ARMCO IRON 


WELDING RODS 


OXY-ACETYLENE — ELECTRIC 


The standard material for electric and oxy-acetylene 
welding. Guaranteed 99.84 per cent pure iron. 
freely and makes a perfect weld. 


ARMCO IRON STRAND 


Offers unusual resistance to rust because ARMCO is the 
purest commercial iron made. Costs less to maintain and 
is dependable. 


PAGE STEEL & WIRE CO. 


SALES OFFICES: 30 Church St., New York 
Chicago: 29 S. La Salle St. 


Detroit: Book in 
Taylor&Arnold, Ltd., Montreal, Toronto, Winnipeg 


Flows 

















For 
Electric ‘Light 
Power 
Street Railway 
rvice 


woe 
Rubber Covered Wire 


Mexican Branch: 
Cia Mexicana de Alambre “Phillips” 
Mexico City 





PHILLIPS 
WIRE Co. 
Pawtucket, R.L. 
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OLONEY 


TRANSFORMERS 


are the product of many 
years’ experience, develop- 
ment and service—we know 
they are good, because 
many users are Satisfied. 


MOLONEY ELECTRIC CO. 


St. Louis, Mo. Windsor, Can. 


OFFICES: 
New York San Francisco 
Pittsburgh Los Angeles 
Chicago Seattle 
Minneapolis Salt Lake City 
Rochester Syracuse 


























Fixture Wire 








SALAMANDER 


PURE ASBESTOS INSULATED 


x ume| MAGNET WIRE 


; The wire with the reputation in the great 
Snentng SUNS ane Aon SEEN Sane Central Stations. The wire that’s made 
right and will stay right. 


Switchboard and Controller Wire 






















For Manufacturers and Electrical Engineers in Industry and Mines, we 
manufacture Asbestos Braided Solid Flexible Conductors for—Steel Mill 
Motor Connections, Search Lights, Controllers, Moving Picture Machines, 
Switch-Boards, Electric Ovens, Heaters, etc. Approved by Underwriters’ 


Laboratory. 
ENAMEL MAGNET WIRE 


A new addition to the Salamander line. Highest grade. Plain or with 
silk or cotton covering. Write for samples and prices. 


INDEPENDENT LAMP AND WIRE COMPANY, Ine. 


Offices: 1737 Broadway, New York Works: York, Pa., Weehawken, N. J. 
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A Prosperous New Customer For 
The Electrical Contractor - Dealer 


The farm lighting 
plant is proving a close 
second to the automobile 
in popularity among pro- 


gressive farmers. Hun- 
dreds of thousands of 
these outfits have been 


sold within the past few 
years and it ;will not be 
long until every pros- 
perous farm is provided 
with electric service. 


A wonderful oppor- 
tunity for news business 
has been created for the 
electrical dealer. The 
modern farmerjhas the 
money to buy what he =~ 
wants and everyone who 
buys a farm lighting plant 
is sure to want electric 
motors, fans, heating 
devices, vacuum cleaners, 
machines, etc. 


washing 
The owner of a lighting 
plant soon learns that he is not getting 
more than 50% service from his plant 
if he is not utilizing the power possibili- 
ties Of his plant as well as the lighting 
service. 


The dealer will find every owner of a 
farm lighting plant an especially good 
prospect for motor sales. 


There are a multitude of laborious 
tasks about the farm and country home 
such as pumping the water, turning the 
cream separator, chopping feed, shelling 
corn, turning the fanning mill, grind- 








stone, churn, washing machine, etc., 
which are performed quickly and with 
almost no effort at all when an electric 
motor is used. The dealer who goes 
after this business can make a substan- 
tial and profitable increase in his sales. 


Robbins & Myers Motors for service 
on farm lighting plants are made in 
styles and sizes to meet every need on 
the farm. They are described in a bul- 
letin which will be sent to any dealer on 
request. Ask for a copy of the bulletin 
and samples of the advertising folders 
we furnish to dealers with their imprint 
to aid them in getting farm motor and 
fan business. 





THE ROBBINS & MYERS COMPANY 
SPRINGFIELD, OHIO 


New York Boston Philadelphia Buffalo Chicago 


Robbins & Myers Motors 


Cleveland Cincinnati St.Louis San Francisco 
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“Yes;:Tom, you’re right. 
The DUMORE grinder will 
mean better dies and gauges 
for us. I’ll order one today.’’ 
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O every shop making its own gauges, 

jigs or dies the DUMORE grinder has 

real significance. If you are looking 

for less trouble and greater accuracy in your 

grinding of hardened tools you will find the 
means right here. 


Chatter-marks, taper and bell-mouth are 
eliminated through the use of a DUMORE. 
And the two reasons for this lie in the high 
spindle speed and dynamic balance of the ar- 
mature. Even sma!l wheels are thus given 
the correct cutting speed without a possibil- 
ity of vibration. The DUMORE grinder is 
light and portable—easily carried from one 
part of a shop to the other and quickly set 
up on a lathe, shaper or milling-machine. 




























EQUIPMENT A 


For general tool room use. 
Includes High Speed In- 
ternal Spindle A with reach 
of 3 inches. 30,000 R.P.M. 
Comes fulty equipped, 
Weighs 1714 pounds. 
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If you would improve your tool grinding 
standards—if you would obtain absolutely ac- 
curate results in shortest time, you should 
install a DUMORE. Ask your jobber to 
show the tool, or write us today for illus- 
trated literature. 







WISCONSIN ELECTRIC CO. 
5217 :16th Street RACINE, WIS. 


For deep internal 
work. E ; 
|arm has 10-inch 
reach. 10,000 R.P. 
M. Arm inter- 
changeable with in-- 
ternal spindle on 
Equipment A. 
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Starting with the issue of January 17th, 
A BC Electric Washing Machines will be 
advertised in The Saturday Evening Post 
in DOUBLE PAGE SPREADS. 


This is in addition to our present campaign in the Leading 
Women’s Publications, such as The Ladies’ Home Journal, 
Woman’s Home Companion, Good Housekeeping, etc. 


One-half of the electrified homes in the U. S. will read ABC 
National Magazine Advertisements in 1920. 


DEALERS: Our production facilities have been greatly 
enlarged by the erection of another new factory—the 
second this year. If youdo not know of any active ABC 
dealer in your locality, write for particulars about the 
ABC Agency Franchise. 
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Peoria, S(;@ ¢\ Illinois 

















